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4SESD-EIB 

MEMORANDUM 

SUBJECT: Revised Report for Smokey Mountain Smelters 
Groundwater Sampling 
Knoxville, TN 
SESD Project #15-0346 

FROM: 

THRU: 

TO: 

Kevin Simmons, Life Scientist 
Superfund and Air Section 

Laura Ackerman, Chief 
Superfund and Air Section 

Scott Miller, RPM 
Superfund Division 

Attached is the revised groundwater sampling report for the Smokey Mountain Smelters site, 

which was conducted the week of July 13, 2015 in Knoxville, Tennessee. This revision 

incorporates the addition of the Record of Decision (ROD) defined cleanup levels in Tables 4, 5, 

and 6. The Analytical Results section of the report was also revised to reflect the addition of the 

ROD cleanup levels. This report supersedes the original report dated October 19, 2015. Please 

send questions or comments to Kevin Simmons at simmons.kevin@.epa.gov or call 

706.355.8730. 
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Sampling Investigation Report for Smokey Mountain Smelters 
SESD Project ID Number: 15-0346 

Conducted July 14-15, 2015 

INTRODUCTION 

During the week of July 14, 2015 representatives of the US EPA Region 4 Science and Ecosystem 
Support Division (SESD) and Alion Science conducted groundwater sampling at the Smokey Mountain 
Smelters site in Knoxville, Tennessee. The investigation was requested by Scott Miller, Remedial 
Project Manager (RPM), Region 4 Superfund Division. The following personnel participated in the 
investigation: 

NAME ORGANIZATION DUTIES 
Kevin Simmons US EPA SESD Project Leader 
Art Masters US EPA SESD Sampler 
Tim Slagle US EPA SESD Sampler 
Brian Striggow US EPA SESD Smnpler 
Don Fortson Alion Science-ESAT Sampler/ 

Instrument Calibration 
Louie Pounds Alion Science-ESAT Field Chemist/ 

Instrument Calibration 

BACKGROUND 

The background and site status information below is taken from the EPA Region 4 Superfund website 
(see link below). 
(http://www.epa.gOv/region4/superfund/sites/npl/tennessee/smokmtsmtn.html#progress') 

The site is located at 1508 Maryville Pike in Knoxville, Tennessee, four miles south of downtown 
Knoxville in a mixed industrial, commercial and residential area. A low-income apartment complex 
(Montgomery Village) is located to the south, within 75 feet of the site. The complex houses about 560 
residents. Some single-family homes are also located nearby. The apartment complex includes 
recreational and playground areas and a daycare facility. Undeveloped property is located west of the 
site. Additional single-family homes are located to the east of the site and commercial and industrial 
properties are located to the north. The site is fenced and graded. EPA is working to establish grass on 
the site. 

A series of fertilizer and agricultural chemical companies operated at the site from the 1920s to the 
1960s. Smokey Mountain Smelters, also known as Rotary Furnace, Inc., operated at the site from 1979 
to 1994. The facility was a secondary aluminum smelting operation. The process involved the melting of 
scrap aluminum and aluminum dross, a smelting waste by-product, and casting the molten aluminum 
metal bars. Raw materials at the facility primarily consisted of scrap aluminum and aluminum dross. 
Waste material from the operation was primarily saltcake, a residue with high salt and low metal 
content from dross smelting. Other waste materials included baghouse dust and discarded aluminum 
dross. 
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In 19S3. the State of Tennessee's Division of Solid Waste Management issued a notice to Smokey 
Mountain Smelters after concluding that the site vas "unsuitable for use as an industrial landfill. " 
However, landflling continued to occur on site for several years. In addition, the Knox County 
Department for Air Pollution Control doctimented nunierous citizen complaints regarding excessive air 
emissions from the site and cited Sniokey Mountain Smelters for several air quality violations in the 
!9S0s. 

Current Inforniation 

EPA contractors have conducted groundwater sampling of the monitoring wells in June 2012. November 
2013. March 2014. iind June 2014. Metals data from those events were downloaded from the EQuIS 
database and used as a reference for detennining proper disposal of investigation derived wa.ste (IDW). 

Objecti\es 

Tlie following objectives for this sampling event were provided by Tennessee Depiulment of 
Environment and Conservation (TDEC) Division of Remediation personnel. 

TDEC is interested in additional analysis of the ground water at this site in order to determine the 
natural Differing capacity of the aquifer. One of the proposed remedies for the metals contamination in 
the ground water is to infect sodium bicarbonate. However. TDEC feels that the requirement for this 
remedial action might not be necessary if the ground water is sufficiently buffered by the limestone 
bedrock of the aquifer. Therefore we have requested the CaCOS. hardness alkalinity analysis to 
provide data on the natural conditions of the aquifer. Also, ammonia is present in aluminum dross 
which is in the wastes that were disposed of at this site: and ammonia breaks down into nitrate nitrite. 
Eurthermore. past industrial practices at this site included the manufacture of fertilizers. TDEC 
believed that this included ammonium nitrate and phosphorous orthophosphate fertilizers. Therefore, 
analysis for these constituents is appropriate. Additionally, the aluminum salt cake waste that was 
generated at this site by the reprocessing of the aluminum dross contains elevated chlorides. 

SUM^URV 

fifteen groundwater samples were collected and analyzed for total metals, alkalinity, ammonia, chloride. 
hiU'dness. nitrate nitrite, total kjeldahl nitrogen, total organic ciU'bon. total phosphorus, sultate. iind 
sultJde from the wells listed in Table 2. page 10. The sultJde analyses were conducted on site utilizing a 
tJeld chemist from .Alion Science. The sultJde results are listed in Table 3. Eour surface water smnples 
were also collected from two streams near the southwest end of the site at the request of the RPM. 
Tliese siimples were collected to detennine if contaminants were being released from the capped iii*ea of 
the site. The surtace water samples were analyzed for total metals only. See Figure 1 for sample 
locations. Prior to siimple collection, wells were monitored for turbidity. pH. conductivity, dissolved 
oxygen, oxidation reduction potential (ORP) iind temperature. Water quality parameter measurements 
were recorded until the following conditions were met for tlii*ee successive readings: conductivity within 
5®o. pH within 0.1 standard units and turbidity less than 10 NTl^ or as close as reasonably achievable. 
Groundwater tJeld parameter measurements and sultJde results are listed in Table 3. 

Table 4 sumniiu'izes the metals results for groundwater: Table 5. the nutrients results for groundwater, 
and Table 6. the metals results for surtace water. .Appendix .A contains copies of the tJeld logbooks and 
.Appendix B contains the laboratory anahtical data sheets. 
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DISCUSSION 

\\ ell Condition 

Wells and pads were in generally good condition. High turbidity was encountered in wells MWOl A. 
MW03B. and MW12B with results of 41. 85.3. and 22.8 respectively. .An etToil was made to reduce the 
turbidity by purging additional volume and reducing the purge rate. High pH was encountered in wells 
MW02.A. MW08.A. and MWl IB with results of 9.85. 8.57. and 8.53 respectively. These samples 
etTervesced when aciditled. 

Sainplmg 

.All groundwater siimpling was done in accordiince with the SESD Groundwater Sampling Procedure 
SESDPROC-301-R3. Tlie wells were purged with peristaltic, and or Grundfos Redi-Elo II pumps 
depending on depth to water iind volume of water to be purged. Tlie wells were smnpled for metals iind 
nutrients by direct filling the siimple containers using peristaltic or Grundfos Redi-tlo II pumps 
according to groundwater smnpling procedure SESDPROC30I-R3. 

.All groundwater siimpling was done in accordiince with the SESD Surtace Water Sampling Procedure 
SESDPROC-20I-R3. Tlie four surtace water samples were collected by dipping the container into the 
stream and tilling it directly. See Table 2 for well and siimple ID infonnation plus additional 
comments. 

Iii\estigatioii Deri\ eel \\ aste 

.Anal\lical results from past siimpling events indicated that IDW. purge water from monitoring well 
SMSMWIO.A may contain hazardous levels of contiuninants. pailicularly cadmium. Tlie IDW from 
well SMSMWIO.A was containerized until anaKlical results were obtained, which indicate that 
cadmium was detected at 880pg L. Tlie result for cadmium exceeded the Drinking Water RSL 
maximum contaminant level (MCL) of 5pg L. but not the maximum concentration for the toxicity 
characteristic of cadmium, which is lOOOpg L. found in Table I of CER 261.24. The purge water was 
left on site and will be disposed of on the ground during the nexl sampling event in the spring of 2016. 
since the maximum concentration for toxicity characteristic for cadmium was not exceeded. 

.Anahtical Results 

No metals results exceeded established haziu'dous waste regulator levels per Table I in CER 261.24. 
However, all of the groundwater siunples exceeded the Regional Screening Level (RSLs) MCLs and 
or the Record of Decision (ROD) defined cleiinup levels for one or more metal anal\1es. Table 4 
summarizes the results and highlights the exceedences of each stiindiU'd. 

SMSSWOI was the only surtace water sample to have an exceedence of the ROD cleiinup levels for 
manganese (43 pg L) with a result of 390 pg L. Table 6 sumniiu'izes the surtace water results for 
metals. 

Twelve of the 15 groundwater stations exceeded the ROD detnied cleanup goals for ammonia and or 
nitrate nitrite. Nutrient results are sumniiu'ized in Table 5. Tlie high pH of some samples caused 
them to be diluted for analysis which resulted in qualitlcation of some of the data. 

SESD Project ID# 15-0346 Page 6 of 135 Revision 1 
Smokey Mountain Smelters 



METHODOLOGY 

Field activities were conducted in accordiince with SESD's Field Branches Miinagement and Quality 
System Procedures iind the following SESD tleld measurement iind sampling operating procedures: 

Field Sampling Quality Control SESDPROC-011-R4 
Field pH Measurement SESDPROC-100-R3 
Field Specific Conductance Measurement SESDPROC-101-R5 
Field Temperature Measurement SESDPROC-102-R4 
Field Turbidity Measurement SESDPROC-103-R3 
Groundwater Level and Well Depth Measurement SESDPROC-105-R2 
Field Measurement of Dissolved Oxygen SESDPROC-106-R3 
Global Positioning System SESDPROC-110-R4 
Field Measurement of Oxidation Reduction Potential SESDPROC-113-Rl 
Surface Water Sampling SESDPROC-201-R3 
Management of Investigation Derived Waste SESDPROC-202-R3 
Pump Operation SESDPROC-203-R3 
Field Equipment Cleaning and Decontamination SESDPROC-205-R2 
Groundwater Sampling SESDPROC-301-R3 

All tleld measurement and sampling procedures were perfonned by the SESD Field Services Branch iind 
Alion personnel. Chain of custody documents were prepiii*ed and signed by Kevin Simmons. Siimples 
were delivered by EP.A personnel to the SESD laboratory for iinalysis. 

FIELD QUALITY CONTROL 

Well SMSMW02.A was designated as a duplicate location. Tlie duplicate was designated 
MW02.AD0715. The anal\lical results for the siimple iind the respective duplicate sample showed 
excellent coirelation. with the exception of lead. Tlie lead results are still below the MCL and do not 
adversely impact the data. Overall, the results indicate proper siimple collection iind hiindling 
procedures as shown in Table 1. 
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Table 1 
Duplicate Sample Results 

Station ID SMSMW02A SMSMW02A 

Sample ID MW02A0715 MW02AD0715 

Sample Date 7/14/2015 14:30 7/14/2015 14:40 

Analyte Units 

Alkalinity, Total (as CaCOS) mg/L 1200 1100 

Ammonia as N mg/L 97 99 

Chloride mg/L 2400 CRc 2400 CRb 

Sulfate as 504 mg/L 8.3 CRc 6.0 CRb 

Total Kjeldahl Nitrogen mg/L 94 99 

Total Organic Carbon mg/L 290 280 P-4 

Total Phosphorus mg/L 1.5 1.5 

Aluminum ug/L 3000 2000 

Antimony ug/L 14 12 

Arsenic ug/L 3.0 3.0 

Lead ug/L 7.0 3.9 

Molybdenum ug/L 80 74 

Potassium ug/L 77000 74000 

Sodium ug/L 1900000 1900000 

ANALYTICAL DATA QUALIFIERS 

CRC & CRb Sample diluted prior to analysis due to high pH. 

P-4 Sample received at pH >2. 

One matrix/matrix spike duplicate (MS/MSD) was collected at station SMSMW13B. 

CONCLUSION 

These results will be evaluated by the RPM, the Superfund Scientific Services Section, and Tennessee 
Department of Environment and Conservation (TDEC) Division of Remediation personnel to determine 
the next course of action. The RPM has requested another round of sampling in the March/April 
timeframe in 2016. 

REFERENCES 

United States Environmental Protection Agency Science and Ecosystem Support Division, "Field 
Branches Quality System and Technical Procedures". Most recent versions: 
http ://www.epa. gov/region4/sesd/fbqstp 

United States Environmental Protection Agency Science and Ecosystem Support Division, Analytical 
Support Branch Laboratory Operations and Quality Assurance Manual. April 2015 

United States Environmental Protection Agency Science and Ecosystem Support Division, Quality 
Assurance Project Plan for Smokey Mountain Smelters. July 2015 
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Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites. 
RSL Maximum Contaminant Level. June 2015 

Record of Decision. Smokey Mountain Smelters Superfund Site. September 2015 

Final Report for Smokey Mountain Smelters. Groundwater Sampling. October 2015 
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Table 2 
Well Information Smokey Mountain Smelters 

Well ID 
Well 
Dia 
(in) 

Geology of Screened Interval 
Total Depth 
(July 2015} 

(ft bgs) 

Water Level 
July 2015 
TOC(ft) 

Screen Interval 
(ft bgs) Additional Field Notes 

MWOIA** 2 Clayey slit 40.0 28.84 30-40 Turbid, odorless groundwater 

MW02A* 2 Waste material 25.08 14.38 15-25 Clear, champagne colored, odorless groundwater; high pH 

MW03B** 2 Shale and limestone 65.11 33.12 55.8-65.8 Turbid, odorless groundwater 

MW04A* 2 Sllty clay 42.84 35.15 33-43 Clear, odorless groundwater 

MW07A* 2 Sandy clay with gravel 23.2 15.37 13-23 Clear, light yellow colored, odorless groundwater 

MW07B* 2 Dolomltic limestone 39.8 16.73 28.8 - 39.8 Clear, odorless groundwater 

MW08A* 2 Sandy clay with gravel 34.4 21.37 20-35 Clear, odorless groundwater; high pH 

MWlOA* 2 Clay with chert gravel 29.88 21.02 20-30 Clear, odorless groundwater 

MWlOB* 2 Limestone with shale 69.7 20.45 59.8 - 69.8 Clear, odorless groundwater 

MWllA* 2 Weathered sandstone 30.4 4.53 15.4-30.4 Clear, light yellow colored, odorless groundwater 

MWllB* 2 Sandy shaley limestone & sandstone 56.95 6.91 41.93-56.93 Clear, odorless groundwater; effervesced when acidified; high pH 

MW12A** 2 sandy clay and limestone 39.43 30.71 23.27-39.27 Clear, odorless groundwater 

MW12B** 2 limestone with shale 61.75 30.63 46.69-61.69 Turbid, odorless groundwater 

MW13A* 2 clay with shale 29.95 26.91 14.97-29.97 Clear, odorless groundwater 

MW13B* 2 Shaley limestone 71.8 28.99 56.17-71.17 Clear, odorless groundwater 

Notes 

* Purged and sampled with peristaltic pump 

**Purged and sampled with Grundfos pump 
ft = feet 

bgs = below ground surface 

TOC-top of casing 

SESD Project ID# 15-0346 
Smokey Mountain Smelters 

Page 11 of 135 Revision 1 



Table 3 
Field Parameter Results 

Analyte 
Dissolved 
Oxygen 

Oxidation 
Reduction 
Potential 

PH 
Specific 

Conductivity 
Sulfide 

(S2, H2S, HS) 
Temperature Turbidity 

Units 
mg/l mV Ag/AgCI ref 

pH 
Units us/cm mg/l DegC NTU 

Station ID Sample ID 
Sample 

Date 
Sample Time 

SMSMWOIA IVIW01A0715 07/15/2015 09:35 0.08 -180 6.56 38030 < 0.007 U 23.1 41 

SMSIV1W02A MW02A0715 07/14/2015 14:30 0.3 -200 9.85 10110 0.023 18.9 3.92 

SMSMW03B IVIW03B0715 07/15/2015 12:10 0.37 -120 5.69 100.9 < 0.007 U 21 85.3 

SMSMW04A MW04A0715 07/15/2015 11:37 0.1 -190 5.81 33860 < 0.007 U 24.4 7.94 

SMSMW07A MW07A0715 07/15/2015 15:57 0.11 -170 6.49 43820 0.009 17.3 6.67 

SMSIV1W07B MW07B0715 07/15/2015 17:10 0.59 -160 6.53 79060 0.024 18.1 6.04 

SMSIV1W08A MW08A0715 07/15/2015 09:12 0.22 -180 8.67 5733 < 0.007 U 17.5 5.23 

SMSMWIOA MW10A0715 07/14/2015 11:20 3.45 130 3.74 6868 0.007 17.8 0.48 

SMSMWIOB MW10B0715 07/14/2015 13:30 0.66 -100 6.26 2112 0.015 21.3 9.01 

SMSMWllA MW11A0715 07/15/2015 14:50 0.26 -190 8.5 6840 < 0.007 U 17.2 4.56 

SMSMWllB MW11B0715 07/15/2015 14:02 0.13 -190 8.53 12080 < 0.007 U 16.5 1.08 

SMSMWIZA MW12A0715 07/15/2015 16:10 0.36 -100 6.65 2999 0.007 26 10.1 

SMSMW12B MW12B0715 07/15/2015 18:00 0.28 -130 6.4 13180 < 0.007 U 19.3 22.8 

SMSMW13A IV1W13A0715 07/14/2015 13:15 1.97 -100 4.56 1634 0.007 18.7 3.02 

SMSMW13B IV1W13B0715 07/14/2015 11:46 0.59 -160 6.99 709.2 0.017 17.2 6.91 

SMSSWOl SMSSW010715 07/15/2015 08:10 - 7.36 1098 - - 24.9 

SMSSW02 SMSSW020715 07/15/2015 08:24 - 7.66 294.3 - - 31.8 

SMSSW03 SMSSW030715 07/15/2015 08:29 - - 7.54 447.3 - - 30.8 

SMSSW04 SMSSW040715 07/15/2015 08:35 - 7.17 715.8 - - 19.2 

U Analyte not detected above the minimum reporting limit 

- Not measured 
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Table 4 
Metals Results for Groundwater Samples 

Station ID SMSMWOIA SMSMW02A SMSMW02A SMSMW03B SMSMW04A SMSMW07A SMSMW07B SMSMW08A 

Sample ID MW01A0715 MW02A0715 MW02AD0715 MW03B0715 MW04A0715 MW07A0715 MW07B0715 MW08A0715 

Sample Date 7/15/2015 9:35 7/14/2015 14:30 7/14/2015 14:40 7/15/2015 12:10 7/15/2015 11:37 7/15/2015 15:57 7/15/2015 17:10 7/15/2015 9:12 

Analyte Units Comparison Standards 

Aluminum ug/L SMS ROD Cleanup Levels (Sept 2015): 1997 < 2000 U 3000 2000 A < 5000 U <1500 U < 2000 U < 3500 U <500U 

Antimony ug/L RSLMCL (June 2015): 6 <5.0U 14 A 12 A < 5.0 U,J,QI-1 <5.0U <5.0U < 5.0 U,J,QI-1 <5.0U 

Arsenic 
ug/L 

RSL MCL (June 2015): 10 

SMS ROD Cleanup Levels (Sept 2015): 10 <5.0U 3.0 3.0 < 10 U,J,QI-1 <5.0U <5.0U < 5.0 U,J,QI-1 <5.0U 

Barium ug/L RSLMCL (June 2015): 2000 110 <25U <25U <250U 83 <100U <180U <25U 

Cadmium ug/L RSLMCL (June 2015): 5 19 A <1.2U <1.2U <5.0U 26'^ 4.1 <5.0U <2.5U 

Calcium ug/L - 280000 J,QM-2 <1200 U <1200 U 2500000 1000000 150000 230000 <1200 U 

Chromium 
ug/L 

SMS ROD Cleanup Levels (Sept 2015): 100 

RSLMCL (June 2015): 100 <100U <25U <25U <250U <75 U <100U <180U <25U 

Cobalt ug/L SMS ROD Cleanup Levels (Sept 2015): 0.6 <100U <25 U <25 U <250 U <75 U <100U <180U <25U 

Iron ug/L - < 2000 U <500U <500 U < 5000 U <1500 U < 2000 U < 3500 U <500U 

Lead ug/L RSLMCL (June 2015): 15 <5.0U 7.0 3.9 7.0 <5.0U <5.0U <5.0U <5.0U 

Magnesium ug/L - 29000 <1200 U <1200 U 140000 110000 20000 27000 1400 

Manganese ug/L SMS ROD Cleanup Levels (Sept 2015): 43 15000 J,QM-2'^ <25U <25U 65000 25000 10000 14000 A 190 

Molybdenum ug/L - <200U <500 U < 150 U <200U <350U <50U 

Nickel ug/L SMS ROD Cleanup Levels (Sept 2015): 39 <200U <50 U <50 U <500U 170 A <200U <350U <50U 

Potassium ug/L - 840000 J,QM-2 77000 74000 71000 170000 270000 540000 46000 

Selenium ug/L RSLMCL (June 2015): 50 <10U <20U <10U < 1000 U,J,D-2,QI-1 <28U,J,D-2 <64U,J,D-2 <280 U,J,D-2 < 10 U 

Sodium ug/L - 5700000 1900000 1900000 14000000 4300000 6900000 12000000 llODOOO 

Strontium ug/L - 520 <25 U <25 U 4500 1600 270 580 <25U 

Tin ug/L - <300 U <75 U <75 U <750 U <220 U <300U <520U <75U 

Yttrium ug/L - <60 U <15U <15U <150U <45 U 210 <100U <15U 

Zinc ug/L SMS ROD Cleanup Levels (Sept 2015): 600 <200U <50 U <50 U <500U < 150 U <200U <350U <50U 

ANALYTICAL DATA QUALIFIERS 

U The analyte was not detected at or above the reporting limit. 

J The identification of the analyte is acceptable; the reported value is an estimate. 

D-2 Due to matrix interference, the sample cannot be accurately quantified. The reported result is estimated. 

QI-1 Internal standard was outside of method control limits. 

QM-2 Matrix spike recovery greater than method control limits. 

Result exceeds one or more comparison standards. 

Detection, result shown. 
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Table 4 
Metals Results for Groundwater Samples 

Station ID 

Sample ID 

Sample Date 

SMSMWIOA SMSMWIOB SMSMWllA SMSMWllB SMSMW12A SMSMW12B SMSMW13A SMSMW13B Station ID 

Sample ID 

Sample Date 

MW10A0715 MW10B0715 MW11A0715 MW11B0715 MW12A0715 MW12B0715 MW13A0715 MW13B0715 

Station ID 

Sample ID 

Sample Date 7/14/2015 11:20 7/14/2015 13:30 7/15/2015 14:50 7/15/2015 14:02 7/15/2015 16:10 7/15/2015 18:00 7/14/2015 13:15 7/14/2015 11:46 

Analyte Units Comparison Standards 

Aluminum ug/L SMS ROD Cleanup Levels (Sept 2015): 1997 200000 A 6900 A <500U <500 U <500 U 3600'^ 1400 <200U 

Antimony ug/L RSLMCL (June 2015): 6 <5.0U <2.5U <2.5U <2.5U < 1.0 u <2.5U <1.0U <1.0U 

Arsenic 
ug/L 

RSL MCL (June 2015): 10 

SMS ROD Cleanup Levels (Sept 2015): 10 11A A <2.5U 

100 J,QM-1,CR A 
A 6.2 < 1.0 u 3.3 <1.0U <1.0U 

Barium ug/L RSLMCL (June 2015): 2000 <120U 28 <25U <25U H 160 25 42 

Cadmium ug/L RSLMCL (June 2015): 5 880'^ 3.9 <1.2U <1.2U < 0.50 U 1.5 16 A 1.9 

Calcium ug/L - 380000 350000 2900 2600 1200000 J,QC-4 850000 37000 120000 

Chromium 
ug/L 

SMS ROD Cleanup Levels (Sept 2015): 100 

RSLMCL (June 2015): 100 <120U <25U <25U <25 U 73 <50U 7.5 <10U 

Cobalt ug/L SMS ROD Cleanup Levels (Sept 2015): 0.6 1600 29 A <25 U <25 U <25U <50U 53 A <10U 

Iron ug/L - < 2500 U <500U <500U <500U 1100 6800 <100U <200U 

Lead ug/L RSLMCL (June 2015): 15 <5.0 U,J,QI-1 <2.5U <2.5U <2.5U < 1.0 u 4.0 <1.0U < 1.0 u 

Magnesium ug/L - 110000 44000 <1200 U <1200 U 110000 67000 13000 9500 

Manganese ug/L SMS ROD Cleanup Levels (Sept 2015): 43 110000 8800 <25U 74 A 380 A 1700 3400 870 

Molybdenum ug/L - <250U <50 U <50 U m <50U <100U < 10 U <20U 

Nickel ug/L SMS ROD Cleanup Levels (Sept 2015): 39 880 A <50 U <50 U <50U 53 A <100U 35 <20U 

Potassium ug/L - < 25000 U < 5000 U 5200 < 2000 U 

Selenium ug/L RSLMCL (June 2015): 50 54J,CR'^ 53'^ <5.0U <5.0U <2.0U <5.0U 20 4.8 

Sodium ug/L - 430000 54000 1300000 1100000 1700000 1500000 260000 17000 

Strontium ug/L - 610 650 <25U <25 U 1800 1500 100 230 

Tin ug/L - <380 U < 75 U < 75 U,J,QM-1 <75 U 110 <150U < 15 U <30U 

Yttrium ug/L - 7000 15 <15U <15U <15U <30U 44 <6.0U 

Zinc ug/L SMS ROD Cleanup Levels (Sept 2015): 600 48000 63 <50 U <50U <50U <100U 970'^ <20U 

ANALYTICAL DATA QUALIFIERS 

U The analyte was not detected at or above the reporting limit. 

J The identification of the analyte is acceptable; the reported value is an estimate. 

CR May be biased high due to complex matrix. 

QC-4 Result greater than highest point on the calibration curve. 

QI-1 Internal standard was outside of method control limits. 

QM-1 Matrix spike recovery less than method control limits. 

Result exceeds one or more comparison standards. 

Detection, result shown. 

SESD Project ID# 15-0346 
Smokey Mountain Smelters 
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Table 5 
Nutrient Results for Groundwater Samples 

Station ID SMSMWOIA SMSMW02A SMSMW02A SMSMW03B SMSMW04A SMSMW07A 

Sample ID MW01A0715 MW02A0715 MW02AD0715 MW03B0715 MW04A0715 MW07A0715 

Sample Date 7/15/2015 9:35 7/14/2015 14:30 7/14/2015 14:40 7/15/2015 12:10 7/15/2015 11:37 7/15/2015 15:57 

Analyte Units Comparison Standard 

Alkalinity, Total (as CaC03) mg/L - 680 1200 1100 580 330 1200 

Ammonia as N mg/L SMS ROD Cleanup Levels (Sept 2015): 30 220/^ 97 A 99 A 110 65 190 

Chloride mg/L - 13000 2400 CRc 2400 CRb 46000 13000 16000 

Hardness (as CaC03) mg/L - 830 <8.3U <8.3U 6900 2900 450 

Nitrate/Nitrite as N mg/L SMS ROD Cleanup Levels (Sept 2015): 10 51 < 0.050 U,J,H-1 < 0.050 U < 0.050 U 20 2.8 

Sulfate as S04 mg/L - 780 8.3 CRc 6.0 CRb 1600 640 1100 

Total KJeldahl Nitrogen mg/L - 200 94 99 81 62 190 

Total Organic Carbon mg/L - 8.0 290 280 P-4 1.2 1.8 21 

Total Phosphorus mg/L - 0.074 1.5 1.5 0.059 0.030 J,QR-1 0.12 

Station ID SMSMW07B SMSMW08A SMSMWIOA SMSMWIOB SMSMWllA SMSMWllB 

Sample ID MW07B0715 MW08A0715 MW10A0715 MW10B0715 MW11A0715 MW11B0715 

Sample Date 7/15/2015 17:10 7/15/2015 9:12 7/14/2015 11:20 7/14/2015 13:30 7/15/2015 14:50 7/15/2015 14:02 

Analyte Units Comparison Standard 

Alkalinity, Total (as CaC03) mg/L - 1300 740 < 1.0 NA-12 390 730 1300 

Ammonia as N mg/L SMS ROD Cleanup Levels (Sept 2015): 30 500/^ 41 A < 0.050 U 0.070 43 80 

Chloride mg/L - 32000 1200 CRb 1300 91 1600 CRb 3000 CRb 

Hardness (as CaC03) mg/L - 700 8.4 1400 1100 9.6 11 

Nitrate/Nitrite as N mg/L SMS ROD Cleanup Levels (Sept 2015): 10 3.4 0.82 24 3.6 5.8 0.31 

Sulfate as S04 mg/L - 920 67 CRb 2900 750 110 CRb 120 CRb 

Total Kjeldahl Nitrogen mg/L - 440 35 0.34 0.33 34 66 

Total Organic Carbon mg/L - 38 15 1.5 2.5 11 25 

Total Phosphorus mg/L - 0.26 1.5 0.058 < 0.010 U,J,QR-1 1.2 0.26 

SESD Project ID# 15-0346 
Smokey Mountain Smelters 
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Table 5 
Nutrient Results for Groundwater Samples 

Station ID SMSMW12A SMSMW12B SMSMW13A SMSMW13B 

Sample ID MW12A0715 MW12B0715 MW13A0715 MW13B0715 

Sample Date 7/15/2015 16:10 7/15/2015 18:00 7/14/2015 13:15 7/14/2015 11:46 

Analyte Units Comparison Standard 

Alkalinity, Total (as CaC03) mg/L - 440 410 4.3 270 

Ammonia as N mg/L SMS ROD Cleanup Levels (Sept 2015): 30 1.4 14 < 0.050 U < 0.050 U 

Chloride mg/L - 560 3900 280 23 

Hardness (as CaC03) mg/L - 3400 2400 140 340 

Nitrate/Nitrite as N mg/L SMS ROD Cleanup Levels (Sept 2015): 10 20 63 8.6 1.9 

Sulfate as S04 mg/L - 220 350 280 73 

Total KJeldahl Nitrogen mg/L - 1.6 10 0.30 0.087 J,QR-1 

Total Organic Carbon mg/L - 1.8 2.8 1.5 <1.0U 

Total Phosphorus mg/L - 0.014 J,QR-1 0.13 < 0.010 U,J,QR-1 < 0.010 U,J,QR-1 

ANALYTICAL DATA QUALIFIERS 

U The analyte was not detected at or above the reporting limit. 

J The identification of the analyte is acceptable; the reported value is an estimate. 

CRc Sample diluted prior to analysis due to high pH. 

CRb Sample diluted prior to analysis due to high pH. 

H-1 Recommended holding time exceeded. 

NA-12 Sample has no measureable alkalinity. Original sample pH is less than 4.5. 

P-4 Sample received at pH >2. 

QR-1 MRL verification recovery less than lower control limits. 

Result exceeds the comparison standard. 

I Detection, result shown. 

SESD Project ID# 15-0346 
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Table 6 
Metals Results for Surface Water Samples 

Station ID SMSSWOl SMSSW02 SMSSW03 SMSSW04 

Sample ID SMSSW010715 SMSSW020715 SMSSW030715 SMSSW040715 

Sample Date 7/15/2015 8:10 7/15/2015 8:24 7/15/2015 8:29 7/15/2015 8:35 

Analyte Units Comparison Standard 

Aluminum ug/L SMS ROD Cleanup Levels {Sept 2015): 1997 1200 1400 1700 630 

Arsenic 
ug/L 

RSLMCL (June 2015): 10 

SMS ROD Cleanup Levels (Sept 2015): 10 2.4 2.3 2.4 <1.0U 

Barium ug/L RSL MCL (June 2015): 2000 31 18 20 31 

Calcium ug/L - 34000 32000 32000 40000 

Copper ug/L RSLMCL (June 2015): 1300 30 19 23 62 

Iron ug/L - 1100 1700 1700 700 

Lead ug/L RSLMCL (June 2015): 15 1.6 1.7 1.7 1.0 

Magnesium ug/L - 6500 4800 4800 7500 

Manganese ug/L SMS ROD Cleanup Levels (Sept 2015): 43 390'^ 16 41 38 

Potassium ug/L - 16000 8500 9600 13000 

Sodium ug/L - 170000 15000 47000 86000 

Strontium ug/L - 87 84 79 120 

Titanium ug/L - 11 12 13 6.3 

Zinc ug/L SMS ROD Cleanup Levels (Sept 2015): 600 17 <10U 12 10 

ANALYTICAL DATA QUALIFIERS 

The analyte was not detected at or above the reporting limit. 

Results exceeds one or more comparison standards. 

Detection, result shown. 
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Figure 1 
Smokey Mountain Smelters 

Sample Locations 
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Appendix A 

Field Logbooks 

Field Measurement & Samplmg Logbook 1 of 2 
Field Measurement & Samplmg Logbook 2 of 2 

Field Instrument Calibnition Logbook 1 of 1 

Sulfide Field Cheniistn Logbook 1 of 1 

Total 

16 pages 
15 pages 

8 pages 

7 pages 

46 pages 
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United States Environmental Protection Agency 
Region 4 

Science and Ecosystem Support Division 
980 College Station Road 

Athens, Georgia 30605-2720 

Project Name: 

Project Location: 

Project ID Number: 

Smokev Mountain Smelters 
Knoxville, Tennessee 
15-0346 

Project Leader: Kevin Simmons 

Field Measurement and Sampling Logbook 

Book I of 

Inclusive Dates: Julv 13-Ik , 2015 

List of personnel in logbook: 

Name 

ArV 

Oon 

Smokey Mountain Smelters 
SESD Project #15-0346 

Initials Organization/Duties 

ESAr 

/Sa,Mpitr^ 
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The following procedures will be used unless otherwise stated in the field logbooks: 

SESDPROC-010-R5, Logbooks 
SESDPROC-011-R4, Field Sampling Quality Control 
SESDPROC-100-R3, Field pH Measurement 
SESDPROC-101-R5, Field Speeific Conductance Measurement 
SESDPROC-102-R4, Field Temperature Measurement 
SESDPROC-103-R3, Field Turbidity Measurement 
SESDPROC-105-R2, Groundwater Level and Well Depth Measurement 
SESDPROC-106-R3, Field Dissolved Oxygen Measurement 
SESDPROC-113-Rl, Surface Water Sampling 
SESDPROC-201-R3, Management of bivestigation 
SESDPROC-202-R2, Management of Investigation Derived Waste 
SESDPROC-203-R3, Pump Operation 
SESDPROC-205-R2, Field Equipment Cleaning and Decontamination 
SESDPROC-209-R3, Packing, Marking, Labeling & Shipping of Environmental & 

Waste Samples 
SESDPROC-301-R3, Groundwater Sampling 

Site Notes; 

• Groundwater samples were not filtered. 
• Well details are listed in Table 1. 

Groundwater instmments used: 

SESDID# SESDID# 

'it ̂  pH/Conduetivitv OlO^ "^3 pH/Conductivity m 
Is it- h DO/ORP 01311'^ "^'^ DO/ORP 

Turbidity (IR0"^ 10 -^03 Turbidity 

NOTE: Instrument calibration information is maintained in separate instrument calibration logbook. 

Additional notes: 

|S A\\ SoWpV obi^vftos be. pJv-

* 

Smokey Mountain Smelters Page 3 of^8 
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Table 1 
Smokey Mountain Smelters Well Construction Details 

Station ID Sample ID 
Well 
DIa 
(in) 

Geology of Screened Interval 

TP rroc) 

Reported 
Total 

Depth (ft 
bgs) 

Water Level 
Range 

TOG (ft) 

Screen 
Interval 
(ft bgs) 

SMSMWdA MW01A0715 2 Clayey silt 40 28.94 - 36.91 30-40 

SMSMW02A MW02A0715 2 Waste material 25-^S'' 28 14.05-16.59 15-25 

SMSMW03B MW03B0715 2 Shale and limestone j j '' 66 31.75-37.77 55.8 - 65.8 

SMSMW04A MW04A0715 2 Siltyclay 43 34.41 - 40.85 33-43 

SMSMW07A MW07A0715 2 Sandy clay with gravel 2^'2' 23.5 14.75-21.47 13-23 

SMSMW07B MW07B0715 2 Dolomitic limestone •' 40 16.48-23.00 28.8 - 39.8 

SMSMW08A MW08A0715 2 Sandy clay with gravel 3 V/ H ^ 37.5 20.01 - 26.00 20-35 

SMSMW10A MW10A0715 2 Clay with chert gravel 32 18.51 -29.46 20-30 

SMSMW10B MW10B0715 2 Limestone with shale [f!, ̂  '' 70 18.04-29.41 59.8 - 69.8 

SMSMW11A MW11A0715 2 Weathered sandstone i/ '' 30.4 3.58-7.71 15.4-30.4 

SMSMW11B MW11B0715 2 Sandy shaley limestone & sandstone )' 57 5.64-6.91 41.93-56.93 

SMSMW12A MW12A0715 2 sandy clay and limestone 3^ 40 30.48 - 37.00 23.27 - 39.27 

SMSMW12B MW12B0715 2 limestone with shale (j/ i l'S^ 62 30.29 - 36.92 46.69-61.69 

SMSMW13A MW13A0715 2 clay with shale . 30.5 20.10-30.00 14.97 - 29.97 

SMSMW13B MW13B0715 2 Shaley limestone 7/' 2?' ^ 72 25.79 - 43.07 56.17-71.17 

T7) 7I13I1S 
Am 

TD TcsiuJilf Ins-Irr SESDiV Ol-Z')O^-oz. 
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Date: station ID: Sample ID: 

Sampler ^vf 

Sampler '"hoK) 

See Table 1, page 4 for well data. 

or Init_ 

or In it 

/Q,v-V).S) 

Well Diameter (in) 

Well Depth (total ft) 

Water Level (ft) 

Water Column (ft) 

Purge Start Time 

a?. 2^ 
2.?2 

2" diameter well -1 well vol = .17gals/ft; 3 vols = .51gals/ft or 

0.5times water column length 

Purge Volume Calculations 

Purge Volume (gal) " 

Sample Collection Time It) 

1 

Time 
Depth to 

Water (ft) 
Cumulathe 

Vol (Gal) 
pH 

(S.U.) 
Temp 
m 

Spec Cond 
(pS/cm) 

DO 
(mg/L) 

ORP 
(mV) NTU 

;o;o4 •21 li- 0.1 2S'if /Z9-J 
/O'VI I/7S llT- 11,7'i 25>/ 
15'W — - 5,oz 

Field Split: 

MS/MSD: 

Yes or 

Yes or 

^ Split Sample ID, Date and Time: 

Analyses ContamerType Collected Preservation Comments 
Total Metak IL poly >-l %00)irL [--1 HNOi [>r(i ipC^ )4 <^ 
Nutrients + TOG lLpp^-1 M H2SO4 P.. <5 
Sulfate + Chloride + Alkalinity lE^ly-l _^mi. [•^1 Ice NO /TWS'ACCC 
Sulfide (field chemistry) 500ml poly [•/I Ice Zero headspace, analyze ASAP 

] Samples placed on ice as required [x-zf' Cooler(s) checked for ice/water 

Environmental conditions: 0^00 rYUuirt 

./-K, n^nnir^cj, LUUr,. 
Well piU^pccl clrij, ^ 0 J 

Sample media description: Qlc^r ^ OOiorL^S atnLyJun,W. 

Procedure deviations/comments: {^iJ-Pliyj jloV^ vvlu/Y^i YHC^od t>u4 ^n crj 

-j-vohcnej {^(OO'IAJ' I i-'V o4f lypHpi'yy -^/y 

£)tvtcj 4YOLAYY\C^ LC)A_S -fsctxiA fWx. 4K( 

,^£VV^PL ID'c"!* etfUckd' 

" fll Smokey Mountain Smelters 
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Date: iMIiS Station ID: 5AiSWf3B Sample ID: NtV/3B0fiS 
Sampler /4r"P 

Sampler '~J)/;/'J Fo 

See Table 1, page 4 for well data. 

or Init i /<^ i// n S''ni>n^o/o 5 

or Init 

Well Diameter (in) 

Well Depth (total ft) 

Water Level (ft) 

Water Column (ft) 

Purge Start Time 

71. r 
2.q,i5 

Ms 

2" diameter well -1 well vol = .17gals/ft; 3 vols = .51 gals/ft or 

0.5times water column length 

Purge Volume Calculations 

Purge Volume (gal) 

Sample Collection Time HML? 

Time 
Depth to 

Water (ft) 
Cumulative 

Vol (Gal) 
pH 

(S.U.) 
Temp 
(°Q 

Spec Coiid 
(pS/cni) 

DO 
(nig/E) 

ORP 
(mV) NTU 

lizo OA iSg /75 1Mb -151.5 ^Z/3 
o.t /7Z ?CV. L? AVV -M. / 50 M 

11:30 0.35 0.5? /7/ .-S3.5 15-L. 
i"-3g i9\:ir OS /7J lot. 7 0-7L -sot JSrM'h 

11 :H 0.1 0.55 /7Z 701.2 OSb -St.5 

^ -

/.-•l/iS" 

Ml 

Field Split: 

MS/MSD: 

Yes or Split Sample ID, Date and Time:_ 

or No 

Analyses Container Type Collected Preservation Comments 
Total Metals IE poly-1 IINO3 hrii. t)^ 1^5 
Nutrients + TOG ILpoiy-l 5/10/nL H2SO4 pres. /bq £)/ 
Sulfate + Chloride + Alkalinity /Lpoly-1 3)brv^l Ice No keaJsMu 
Sulfide (field chemistry) 500ml poly W Ice Zero headspace, analyze ASAP 

[ vf Samples placed on ice as required [ ^ Cooler(s) checked for ice/water 

Environmental conditions: ^ ^ YOJm 

Sample media description: ^ oAoric'oS \J(J 

Procedure deviations/comments: iouJ !BVJ lv(. 

ptY(5k.lHc pUurv^p-

Smokey Mountain Smelters 
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Date: : 'jll^ I it> Station ID: Sample ID: MiMOZA^ 

Sampler Afi /tA5-krs 
Sampler l^mi p)r'V50f^ 
See Table 1, page 4 for well data. 

or Init_ 

or Init 

Well Diameter (in) 

Well Depth (total ft) 

Water Level (ft) 

Water Column (ft) 

Pui^e Start Time 

iO ..l- I 

2" diameter well-1 well vol = .17gals/ft; 3 vols = .51 gals/ft or 

0.5times water column length 

Purge Volume Calculations 

Purge Volume (gal) 

Sample Collection Time ' '^'3^ 

Time Depth to 
Water (ft) 

Cumulative 
Vol (GiU) 

pH 
(S.IJ,) 

Temp 
PC) 

Spec Cond 
(fiS/ciii) 

DO 
(ing/L) 

ORP 
(mV) 

NTU 

N.tO A# lOiO'jO A? 3 17,7 
/#••/? I^-3'A 1.0 lYl -Zo/J 60,6 
iii'.n )4,3? !V lO.rZO 0.36 ' H-iS 
H.t'i 1.") 10.110 0.30 -zo/a S.'iz 

Field Split: or No Split Sample ID. Date and Time: Al IhlOZPiPO Hb 

MS/MSD: Yes or 

Analyses Container Type Collected Preservation Comments 
Total Metals Ik! poly-Ui '500ML fV^l HNa pro' bw 
Nutrients + TOG iT poly-If-/ '5/}0mL [v^l H2SO4 
Sulfate + Chloride + Alkalinity /Lpoly-l.f/ AOOmL \cC] Ice 
Sulfide (field chemistry) 500ml poly Ice Zero headspace, analyTe ASAP 

Samples placed on ice as requhed ^ ] Cooler(s) checked for ice/water 

Environmental conditions: C\(}uA-'<' 

i 

ription: CkoJf, ch^pi'^^ cohrci), Sample media description: 

Procedure deviations/comments: ^{ou^j 1-6L0 uo/. PAcM^O^ ]Afj pcCl Cl 

Smokey Mountain Smelters 
SESD Project #15-0346 Page 27 of 135 
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m 

\m 
m 
m 

Date: lliSjl^D Station ID: Sample ID: 

Sampler A 4 lA(^skf5 
Sampler T^/;/0 f^O t>0 

or Init_ 

or Init 

m 

b 
b 
b 
b 

b 
b 

See Table 1, page 4 for well data. 

Well Diameter (in) 2-

Well Depth (total ft) 

Water Level (ft) 2.1 d>S 

Water Column (ft) / 3 '• 3 

Purge Start Time D'R'-lh 

2" diameter well -1 wellvol = .17gals/ft;3 vols = .51gals/ftor 

O.Stimes water column length 

Purge Volume Calculations 

Pui ge Volume (gal) 

Sample Colleetion Time 0^ I t 

Time 
Depth to 

Water (ft) 
Cumulative 

Vol (Gal) 
PH 

(S.U.) 
Temp 
(°C) 

Spec Cond 
(fLS/cm) 

DO 
(nig/L) 

ORP 
(mV) NTU 

0^:50 21 33 n.9 55^/ o.s-\ -m.j ZOoZ 
M'OO 0-^ Ih? 5^5:3 0.25 -m.? jO.Z 

VMi' 1.3 /7.V !5h^3 /; %l -1972 
(J'l.io 2IMf, /.^5 12S 2132 0.22 292.t 272 

Field Split: 

MS/MSD: 

Yes or 

Yes or (No 

Split Sample ID, Date and Time:. 

b 
b 
b 
b 
b 

Analyses Container Type Collected Preservation Comments 
Total Metals ll/poly-1 5^00/ML [^I IINO3 f7t-i"5 fou 
Nutrients+ TOC lipoly-1 II2SO4 ' ( ' n /• 
Sulfate + Chloride + Alkalinity IT poly-1 3tX)(nL f2 Ice ' No h.{Jj^(AU 
Sulfide (field chemistry) 500ml poly M Ice Zero headspace,' analyze ASAP 

b 
b 

b 

[/] Samples placed on ice as requhed [7^] Cooler(s) checked for ice/water 

Environmental conditions: 

Sample media ia description: Ckiir , gdoflci', 

Procedure deviations/comments: uJ / j0 tO yo(. iv/plYi iUl h'c 

Smokey Mountain Smelters 
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Date: ijl^jiS Station ID: M iA/0Sample ID: 

Sampler _ or Init 

Sampler "J^nn or Init 

See Table 1, page 4 for well data. 

Well Diameter (in) "7^ 

Well Depth (total ft) 

Water Level (ft) 

Water Column (ft) 

Purge Start Time 

2" diameter well -1 well vol = .17gals/ft;3 vols = .51gals/ftor 

O.Stimes water column length 

Purge Volume Calculations 
^b-% . 

7. bH Purge Volume (gal) 

i()'.0'D Sample Collection Time 

c 
m 
m 
MZ 
m 
m 
m 

m 
m: 

Time 
Depth to 

Water (ft) 
Cumulative 

Vol (Gal) 
pH 

(S.U.) 
Temp 
(°Q 

Spec Cond 
(pS/cm) 

DO 
(niJs'L) 

OR? 
(mV) NTU 

I0:i5 35". 35' 5.K3 21,1 33,9fci) 062) -1166 2:?3 
10 • 25 35,9 f (9.S •23.-2 33,010 -60.0 no 
16 .'5S 3SAZ ofi 31.510 cm -in.z b56 
W.'i5 35-41> /.2 7S.^ 35,220 063 -ms OirZ 
16:55 36MS 33,160 06% 665.1 22.2 
11:05 35,11 6, n 33,500 0620 -IHG A 2,2 
n'.ZO iSMS 3-1 23. & 33,500 D0\ zt6 
/r.3S IS-52 5-0 s.Sl 33,100 b.lO -m.i 16.2 

/i:^S ^ ^ 
l.lh! /i:^S l.lh! 

Field Split: Yes or Split Sample ID, Date and Time:_ 

MS/MSD: Yes or ^ 
m 

Analyses Container Type Collected Preseivation Comments 
Total Metak l|.poly-l SOOosL \6 HNQs avc) PA |C^ 
Nutrients+ TOC lLpoly-1 H2SO4 

r , J ' > 
piv.S iCs 

Sulfate + Cliloride + Alkalinity^ ^poly-1 SCDAI Ice Ho 
Sulfide (field chemistry) SOOml poly Ice Zero headspace, analyze ASAP 

m: 
m 
m 
m: 
m 
m 

[ ] Samples placed on ice as required [ tY\ Cooler(s) checked for ice/water 

Environmental conditions: (^ jOlX^LCj 

Sample media description: j0^175 ^ 

Procedure deviations/eomments: LCTLO 

roSiC wfenU aj^iio^- '?^uw,p r^k 

raJrC 

Smokey Mountain Smelters 
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Date: :: 7//?/^' slationlD: •SAIS/^tv''16 Sample ID: MWHl3g?/5" 

Sampler MA6' tyS 

Sampler ^T)oM 

or Init_ 

or Init 

See Table 1, page 4 for well data 

Well Diameter (in) 

Well Depth (total ft) 

Water Level (ft) 

Water Column (ft) 

Purge Start Time 

1. '-17-
51.63 

1'^ 

2" diameter well -1 well vol =. 17gals/ft; 3 vols = .5 Igals/ft or 

O.Stimes water column length 

Pui-ge Volume Calculations 

Purge Volume (gal) 

Sample Collection Time 

Time Depth to 
Water (ft) 

Cumulative 
Vol (Gal) 

PH 
(S.U.) 

Temp 
(°Q 

Spec Cond 
(pS/cm) 

DO 
(ingft.) 

ORP 
(mV) NTU 

rb'.^O 0,^ 1^.2 /Z,22d O'l(o -m-o izo 
iiMd VIO 1.-^ t5^ lh^5 n,Bo 0:11^ "1^52^ 
13:56 7rf)( '2.. 6 ?,5d llP'5 1 l,m OAS 
I"! :oo T-.o/ lio'b 12,0^0 0,12 -fio.2 

Field SpUt: 

MS/MSD: 

Yes or 

Yes or (No, 

Split Sample ID, Date and Time:_ 

Analyses Container Type Collected Preservation Comments 
Total Metals HLpoly-l SfiOrnL HNOi pfifb bii (<^5 
Nutrients + TOC lipoly-1 fjOOmL [V/, H2SO4 prl6 l06[ KS 
Sulfate + Chloride + Alkalinity iLApoiy-l 540ryiL Ice 0/) l-kac\pNtC 
Sulfide (field chemistry) 500ml poly f^l Ice Zero headspac^ analyze ASAP 

[1/ ] Samples placed on ice as required [ t^] Cooler(s) checked for ice/water 

Environmental conditions: f, Q louJ-ij 

Sample media description: dllOJf j 

Procedure deviations/comments: l^[X)V^l- ^ pUAUf9, 

Smokey Mountain Smelters 
SESD Project #15-0346 Page 30 of 135 

Page ll/.f 

Initial 

Revision 1 



Date: 1115lb station ID: Sample ID: 

Sampler or Init 

Sampler 

See Table I, page 4 for well data. 

or Init 

Well Diameter (in) 

Well Depth (total ft) 

Water Level (ft) 

Water Column (ft) 

Pui^e Start Time 

30. V 
L22. 

^$.61 

2" diameter well -1 well vol =. 17gals/ft; 3 vols = .5 Igals/ft or 

0.5times water column length 

Pui-ge Volume Calculations 

Purge Volume (gal) 

Sample Colleetion Time - •5~0 

Time Depth to 
Water (ft) 

Cumulative 
Vol (Gal) 

pH 
(S.U.) 

Temp 
(°Q 

Spec Cond 
(fiS/cm) 

DO 
(mg/L) 

ORP 
(mV) NTU 

1^.30 /,4/ l^\ Rb (9.2? 
n 39 l.'^4 1.-2^ n.b (oSSio 0-2? - IlLl ^r, 

lb %bo RbL LMS 'lUi3 %Dti 
N'M'i 1.'^^ %b Isu /7.2 O-tlo HSL 

J 

Field Split: Yes or Split Sample ID, Date and Time:_ 

MS/MSD: Yes or 

Analyses Container Type Collected Preservation Comments 
Total Metals 11/poly-1 HNOi pr(fS b-u KS 
Nutrients + TOG iipoiy-1 ^oOrnL IR H2SO4 
Sulfate + Chloride + Alkalinity iLpoly-l 1-1 Ice RxJ^'ifnice 
Sulfide (field chemistry) 500ml poly Ice Zero headspace, analyze ASAP 

Environmental conditions: 

[ g. ] Samples placed on ice as required [ ̂  Cooler(s) checked for ice/water 

Sample media description: , IW Icf , 

Procedure deviations/comments: flocO ^ - •fV\^Ko6^ p6r; ^ 
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Date: '^/Station ID: 5Af,5 A1 i\l0^1^ Sample ID: M JAJO^^ 

Sampler AiT-V 

Sampler "pQM fork'yOf^ 

See Table I, page 4 for well data. 

Well Diameter (in) 

Well Depth (total ft) 

Water Level (ft) 

Water Column (ft) 

Pui^e Start Time 

or Init_ 

or Iiiit 

4.63 

2" diameter well -1 well vol = .17gals/ft; 3 vols = .51gals/ft or 

O.Stimes water column length 

Puige Volume Calculations 

Purge Volume (gal) 

Sample Collection Time p '• S ̂  

Time 
Depth to 

Water (ft) 
Cumulative 

Vol (Gal) 
PH 

(S.U.) 
Temp 
(°Q 

Spec Cond 
(pS/cm) 

DO 
(nig/L) 

ORP 
(mV) . NTU 

/530 ISK oM hM l%0 \.30 s.s 
\S.h6 H. XJ LSI ss H5,62(] o.uo -l^3S 
IS MS im IS ns o.y •ZhH 
15'SO IS IQSS ns Sy-zo C)J2 IDS 
IS. 55 •2.tS ns mto O'ti U2 

/ 

Field Split: Yes or Split Sample ID, Date and Time:_ 

MS/MSD: Yes or ^ 

Analyses Container Type Collected Preservation Comments 
Total Metals l^poly-I 5l>0fy^i [•/I HNOi nr66 k>^ 
Nutrients+ TOC ILpoly-1 c;a) ry\L \S II2SO4 
Sulfate + Chloride + Alkalinity IE poly-1 1^1 Ice hio hSsmrs 
Sulfide (field chemistry) SOOmlpoly \S Ice Zero headspace, analyze ASAP 

[(><^] Samples placed on ice as requhed [^'J Cooler(s) checked for ice/water 

Environmental conditions: j Sun)X^j 

Sample media description: i^Kf' ^ 

Procedure deviations/comments: \^Q\JO-piooj jl/'d'i pCf'i • 
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Date: jhslis. station ID: 5M5M1A/07-B Sample ID: 

Sampler /kr\ fAP^6^<^^5 

Sampler "DDN Ft) y^'bOt^ 

or Init_ 

or Init 

See Table 1, page 4 for well data. 

Well Diameter (in) 

Well Depth (total ft) 3'^-^ 

Water Level (ft) 1 13 

Water Column (ft) 13 • UD 

Pui^e Start Time -1^ 

2" diameter well -1 well vol = .17gals/ft; 3 vols = .51gals/ftor 

0.5times water column length 

Purge Volume Calculations 

Purge Volume (gal) ' 

SampleCoUectionTime 11^ '^0 

Time 
Depth to 

Water (ft) 
Cumulative 

Vol (Gal) 
pH 

(S.U.) 
Temp 
(°C) 

Spec Cotid 
(pS/cm) 

DO 
(mg/L) 

ORP 
(mV) NTU 

i>:(M M ll-l 20.IIO 0-6 •-U6 -227 
|6. 16 0. 35 J 
14.56 Z-2 b6l 6-2 11, HO D.l^ 66 
(7-:ot 1^,3$ 2-^ h63 n.i 11,000 b,3P\ h.O^ 

Field Split: 

MS/MSD: 

Yes or Split Sample ID, Date and Time:_ 

Yes or (No) 

Analyses Container Type Collected Preservation Comments 
Total Metals l^poly-I HNOa pfes hoj K'> 
Nutrients+ TOC ILpoly-I Ir^l II2SO4 fYC? loPU '<-3 
Sulfate + Chloride + Alkalinity iLpoly-l SODPIL [^1 Ice 'Mb hoxd^Piia 
Sulfide (field chemistry) 500ml poly fM Ice Zero headspace, analyze ASAP 

[ ̂  ] Samples placed on ice as required [ / ] Cooler(s) checked for ice/water 

Environmental i 1 conditions: 

Sample media description: 

Procedure deviations/comments: l^DiY) P (JW jjl^ ' /'LLL'-'fAo^ plH. sltL/ffC pL-fyylp 
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Date: 

Sampler 

Sampler_ 

Station ID: Sample ID: 

or Init 

or Init 

; Table I, page 4 for well data. 

ill Diameter (in) 

WeirDepth (total ft) 

Water fWel (ft) 

• Water Colimp (ft) 

Purge Start\ime 

2" diameter well -1 wellvol = .17gals/ft;3 vols = .51gals/ftor 

0.5times water column length 

Purge Volume Calculations 

Pur ge Volume (gal) 

Sample Collection Time 

Time 
Depth to 

Water (ft) 
\Cuinulative 
\Vol (Gal) 

pH 
(S.U.) 

Temp 
(°C) 

Spec Cond 
(pS/cm) 

DO 
(rngdL) 

ORP 
(mV) NTU 

\ 

\ 

\ 

\ 

\ 

K 

Field Split: 

MS/MSD: 

Ves or No 

Yes or No 

Analyses Container Type Collected \ Preservation Comments 
Total Metals ILpoly-I 1 1 HNOi 
Nutrients + TOG ILpoly-I r 1 H2^P4 
Sulfate + Chloride + Alkalinity ILpoly-I f I Ice \ 
Sulfide (field chemistry) 500ml poly I I Ice \ ?Zero headspace, analyze ASAP 

[ ] Samples placed on ice as required [ ] Cooler(s) checked for Ice/watCT 

Environmental conditions: 

Sample media description: 

Procedure deviations/comments: 
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Additional information: 

csyC) /r> 0-^)0 ^ 
SiK^iz. ow(^<^^A.5 -f-ocv^ s-)n cif>, , ^ _ 

I iiarfe'iter'• o»Ao<\A, K'fvrAi: !^lr>'efer 

OlO^ sr^5®M&l <5715 7,34 ; ^ 

zro;• S(^sswo\ Gsnl ^ 
|J •3,5,'ni-7-f? -+.>^1 MTtt 24-.°\ ® 
vJ %-h.'^'Zryo . E 

1 )^l)^ ^ ^ 
SIATW <sVn3,^ To r«n>-A ^ 

>1 toACTii^er ': toA«t'«'4 cw^ rip<?>P j ^ 
V ' ^ ^)oW'W 

S=tek-^^D pA 7,t4 ^ E: 
«>t<7SSVvoz^r'l5 ^ 

V^l •«.^,'^2r77'D ^ 

7 1^ 13 
SfcrW 4 2 (=f'^.V^e.^^ sWoJ-.^ 

< )<swtV«^ SN^r J ^ Cov^«r1^t\^^-

: m: 
^ 3^.«^n34; pA 
W <^4 A^.3 

OTO" e: 

7 /5/)5 C3^5' 

S^l g. 
^ 1 Ojvv^-^-rvtP <LA\'2/14 V^;^A(2 r)(=*/^^ VMTK Sdte-'P 

fv>,a!te»^ pi^dei (^OOADX EE 
.^^V)«A^SD : SI^P&VSOA- ^.OWCV I'D' swys'v'vi<. aTi 

w ^ )3' pA -7-17 e 
•W -53. ->^S4) cj ^15••t 
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United States Environmental Protection Agency 
Region 4 

Science and Ecosystem Support Division 
980 College Station Road 

Athens, Georgia 30605-2720 

PRO-^^^ 

Project Name: 
Project Location: 
Project ID Number: 

Smokev Mountain Smelters 
Knoxville, Tennessee 
15-0346 

Project Leader: Kevin Simmons 

Field Measurement and Sampling Logbook 

BookZ-of ^ 

Inclusive Dates: Julv 13 , 2015 

List of personnel in logbook: 

Name 

CM 

Initials Organization/Duties 

_/V 

My/ /e- ^ 
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The following procedures will be used unless otherwise stated in the field logbooks: 

SESDPROC-010-R5, Logbooks 
SESDPROC-011-R4, Field Sampling Quality Control 
SESDPROC-100-R3, Field pH Measurement 
SESDPROC-101-R5, Field Specific Conductance Measurement 
SESDPROC-102-R4, Field Temperature Measurement 
SESDPROC-103-R3, Field Turbidity Measurement 
SESDPROC-105-R2, Groundwater Level and Well Depth Measurement 
SESDPROC-106-R3, Field Dissolved Oxygen Measurement 
SESDPR0C-113-R1, Surface Water Sampling 
SESDPROC-201-R3, Management of hivestigation 
SESDPROC-202-R2, Management of Investigation Derived Waste 
SESDPROC-203-R3, Pump Operation 
SESDPROC-205-R2, Field Equipment Cleaning and Decontamination 
SESDPROC-209-R3, Packing, Marking, Labeling & Shipping of Environmental & 

Waste Samples 
SESDPROC-301-R3, Groundwater Sampling 

Site Notes: 

• Groundwater samples were not filtered. 
• Well details are listed in Table 1. 

Groundwater instruments used: 

SESD ID# SESD ID# 

pH/Conductivity /_ pH/Conductivity 

DO/ORP DO/ORP 

Turbidity Turbidity • '• • 

NOTE: Listrument calibration information is maintained in separate instrument calibration logbook. 

Additional notes: 

Smokey Mountain Smelters Page 3 of is 
SESD Project #15-0346 Pagessofiss Initials 

Revision 1 



Table 1 
Smokey Mountain Smelters Well Construetion Details 

Station ID Sample ID 
Well 
Dia 
(in) 

Geology of Screened Interval 

*7/]3)i6~ro(jro<cr^ 

Reported 
Total 

Depth (ft 
bgs) 

Water Level 
Range 

TOG (ft) 

Screen 
Interval 
(ft bgs) 

SMSMW01A MW01A0715 2 Clayey silt Ao/i' 40 28.94 - 36.91 30-40 

SMSMW02A MW02A0715 2 Waste material g.g' c>% 28 14.05-16.59 15-25 

SMSMW03B MW03B0715 2 Shale andlimestone (,5,11' 66 31.75-37.77 55.8 - 65.8 

SMSMW04A MW04A0715 2 Slltyclay 42.^6'^' 43 34.41 - 40.85 33-43 

SMSMWOTA MW07A0715 2 Sandy clay with gravel *23.-2 ' 23.5 14.75-21.47 13-23 

SMSMW07B MW07B0715 2 Doiomitic limestone ' 40 16.48-23.00 28.8 - 39.8 

SMSMW08A l\/IW08A0715 2 Sandy clay with gravel '34- 4' 37.5 20.01 -26.00 20-35 

SMSMW10A MW10A0715 2 Clay with chert gravel <5*^ 32 18.51 -29.46 20-30 

SMSMW10B I\/1W10B0715 2 Limestone with shale ^ *7 ' 70 18.04-29.41 59.8 - 69.8 

SMSMW11A MW11A0715 2 Weathered sandstone 3o.4"' 30.4 3.58-7.71 15.4-30.4 

SMSMW11B l\/IW11B0715 2 Sandy shaley limestone & sandstone 3 57 5.64-6.91 41.93-56.93 

SMSMW12A MW12A0715 2 sandy clay and limestone 40 30.48 - 37.00 23.27 - 39.27 

SMSMW12B MW12B0715 2 limestone with shale Q ~}^ 62 30.29 - 36.92 46.69-61.69 

SMSMW13A MW13A0715 2 clay with shale 30.5 20.10-30.00 14.97-29.97 

SMSMW13B MW13B0715 2 Shaley limestone 1).%' 72 25.79 - 43.07 56.17-71.17 

Smokey Mountain Smelters 
SESD Project #15-0346 Page 39 of 135 

Page 4 of 18 

Initials 

Revision 1 



cd 
•^3 

t 

E 

A:V^yw Nri'"": 1 Vi^; 'mmi w.hr m-
CO 
CO "«v 

So 

^11.. 
pC/5 I 
4<(^ V 

§ 

' 'v''^ 

f 

dG'^>!»^^V^yyy:':- -Ir-'-
:-••• VNOQ:;.;'>" . 

< :2 
(/) 

o 

v*-\w*r0C/;.;; Ig 
? o 

£ 
i)l 

> 

OH VO 

cn 
o 
I 

o (1> 

Q 
00 
W 
00 

I 
CO 

a 
'S 

Page 40 of 135 
I" 
i 
00 

Revision 1 



Date: t^h Station D): ^ Ms H U/ /^Sample ID: AA \A^ 10 A 0 7)^ 

Sampler 

Sampler ^~C 
or Init_ 

or Init 
I 

See Table 1, page 4 for well data. 

Well Diameter (in) 

Well Depth (total ft) 

Water Level (ft) 

Water Column (ft) 

Purge Start Time 

2<a^rr 
2:1^02, 

5c^0-e. 
2" diameter well -1 well vol = .17gals/ft; 3 vols = .51 gals/ft or 

O.Stimes water column length 

Purge Volume Calculations 

Purge Volume (gal) 

Sample Collection Time 

Depth to 
Water (ft) 

Cumulative 
Vol (Gal) 

PH 
<S.U,) 

Temp 
CO 

Spec Cond 
(pS/cm) 

BO 
(nig/L) 

OR? 
(mV) NTU 

J.3ii 3.Zb 3'VY 173 .021 4,77 I03 
ions' 23,feD S'S' 3-7r trj: ?.C3 142,4 1,11 
Ifl.-TT Gn 3,73 izn S'i'Y'y 4,(7 6S'I 
U-05 xi-no 377 '7'3 6624. 3,54 HI'I OrkJ 
11/ IS , T 3.74 17 i SWY 3.45 133.0 

W>05-

Field Split: Yes or ^ Split Sample ID, Date and Time:_ 

MSMSD: Yes or ^ 

Analyses Container Type Collected Preservation Comments 
Total Metals ILpoly-I '7cX>i„f (O HNOi 
Nutrients + TOG ILpoly-I \/\ H2SO4 
Sulfate + Chloride + Alkalinity ILpoly-1 .0c7P„,l Kl. Ice MLy 
Sulfide (field chemistry) 500ml poly \^i Ice ' h£ro H^dspace, analyze ASAP 

[ Samples placed on ice as requhed [ Cooler(s) checked for ice/water 

Environmental conditions: Ivcre c nT 

^ S'-temple C" 

Sample media description: 
C-lc-vi..'- UrCcixL.-

Proceduredeviations/comments: Pe.y 

y "f£/ dT'triiik'/^ 
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Date: Station ID: ShA.'SKUy'lOR 

Sampler 9) • St/'i^nidvC -

Sampler_ 
^ y'' 

See Table 1, page 4 for well data. 

Well Diameter (in) 

Well Depth (total ft) 

Water Level (ft) 

Water Column (ft) 

Purge Start Time 

2. 
6'3 7 

X, o. 

_ Sample ID: '7\b 

or Init 

or Init 

ll] ' 
2" diameter well -1 well vol =. 17gals/ft; 3 vols = .51 gals/ft or 

O.Stimes water column length 

Purge Volume Calculations 

Pur ge Volume (gal) 

Sample Collection Time 

Time 
Depth to 

Water (ft) 
Cumulative 

Vol (Gal) 
pH 

(S,U.) 
Temp 
TO 

Spec Cond 
(pS/cm) 

DO 
(nigdL) 

ORP 
(mV) NTU 

/Z'c5 2].0) / <2 MS nM 1^71 03 0 ~2>5,o 60./ 
IX -/ s' Zi'Oa ir.y 021 -12.17 
lylb» 2 Jul L/K J.<2\S O.lM) -130.7 1^-H 
iQ-'sr" ^'2, 13./ OS! -IX3.S 1^-7 
iViS' 

^ 
Id-w ^•1,1 

•JUw I 

2.070 -IJS'T I 9.3 
iZ'Tf zc.yi 3.7 Q-1^ XO'G ICTiZ OXO -no.'7 13. T 

loiiz o.s\ 13.7 
iy-)s- lo.yo C.ZY 2M ^03 7 A .71 -/is.r \0.i 
I3--2S , 20-W 6-26 Z/r3 2112. 

* V 

O'O & -1013 6.0I 
Field Split: Yes or ^o) Split Sample ID, Date and Time:_ 

MS/MSD: Yes or mo) 

Analyses Container Type Collated Preservation Comments 
Total Metals ILpoly-I Soyy«.i r'l HNOa 
Nutrients + TOG ILpoly-I ^oQw.! [ A II2SO4 
Sulfate + Chloride + Alkalinity lLpoly-1 f^i Ice 
Sulfide (field chemistry) 500ml poly \V] Ice Zero headspace, analyze ASAP 

[s/] Samples placed on ice as required [ j^]' Cooler(s) checked for ice/water 

Environmental conditions: 

Sample media description: i^C^orlci'S 

Procedure deviations/comments: iviUf yC taii/y 
(.eW) 
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/;/ 

Date: T • / s" Station H): A Sample ID: /vj U/Oj/^ O jl'i 

Sampler 

Sampler_ 
<• /•, 

—^ - C Q( //LV* 

or Init 

V0 

See Table 1, page 4 for well data. 

Well Diameter (in) ^ ' 

Well Depth (total ft) 'jO 

Water Level (ft) 

Water Column (ft) I J • 'i ^ 

Purge Start Time }^f'3fJ 

or Init 

2" diameter well -1 well vol = .17gals/ft; 3 vols = .51gals/ft or 

O.Stimes water column length 

Purge Volume Calculations 

Purge Volume (gal) 

Sample Collection Time /P^o" 
Time Depth to 

Water (ft) 
Cumulative 

Vol (Gal) 
pH 

(S.U.) 
Temp 
(°C) 

Spec Cond 
(pS/cm) 

DO 
(nig/L) 

ORP 
(mV) NTU 

I H::ro '3f') :0A O.Q \-^.o 30JIO 0.- il 
15:06 dO.oS 3.6 6 53 i3.fr 7102. O.o'y -XZT'X 26,0 
mo 3(9.. H 13, "> 

• J 

19.779 0.i\ "99290 H-6 
\S'20 6 so /'•). 7 90 m o.ai '2391.0 to.o 
I56n ^C- 99 7,1 &-5'H lory 30',Z9O o.lo "2sm 33.9 

37/(7^ Tr, /Y' -22 "331 7.0.?i 
f^i\/ ru J 7 ot 7 c* f R JO rj t or n 1 rrof-iX 

t " fy" 

Field Split: Pa? or Split Sample ID, Date and Time:_ 

MS/MSD: Fa? or 

Analyses Container Xiyp6' Collected Presei-vation Comments 
Total Metab IL X»ayj^m}9£f9..9\ f 1 HNO3 
Nutrients + TOG ilrpoly-1 .OOo.yi f 1 H2SO4 
Sulfate -H Chloride + Alkalinity-^ ILpoly-I .lyoo , ; f 1 Ice (if (2. 
Sulfide (field chemistry).--^ 500ml poly f 1 Ice Zero headspace, analyze ASAP 

[ ^(•^amples placed on ice as required [ ] Cooler(s) checked for ice/water 

Environmental conditions: ̂  - S'rs-ry^..^ --'r 

• ('C 
Sample media description^^^^^^f^^^J.^^ 

Procednre deviations/comments: f'c-'iyrAric, 
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R f) tci-" Pra V ,j/ - V 

Date: 7 V n-lh Station ID: '3/M^ lAyyoi A Sample ID: Qj A O )' 

Sampler I 

Sampler C't 

•,? r •'- f ' or Init 

or Init 

See Table 1, page 4 for well data. 

Well Diameter (in) 

Well Depth (total ft) 

Water Level (ft) 

Water Column (ft) 

r'-> 
ii-

0S-2S^ 

2" diameter well -1 well vol = .17gals/ft;3 vols = .51gals/ftor 

0.5times water column length 

Pur ge Volume Calculations 

Purge Volrrme (gal) 

Sample Collection Time 

Time 

25r.-=^:' •Vlx. 

Depth to 
Water (ft) 

Cumulative 
Vol (Gal) 

pH 
(S.U.) 

Temp 
fO 

Spec Cond 
(pS/cm) 

DO 
(nig/L) 

OR? 
(mV) 

NTU 

AO. 6 2 w GA7 Cd'i 5/ O'O^ -HQ, % Sf. H 
t'Y AO (D A "K ;<r-8 diJ30 o.ot -nz HY ' 
5; CO 3fU8 GAO 20.7 3;; Wo CPU ' QS l Hl.3 

23' AO O-Y'K ^1,6 3A370 (5 .. (7 mz 30. =9 
9'2i3 29,71 ^,6 LAO 12.5 3r.270 OiO - foi/i 27V 
9 3/7 2<=f.77 3-2 0% 23.1 3tO30 0?.aA -(712 Y.6 •) 

Field Split: Yes or Split Sample ID, Date and Time:_ 

MS/MSD: 7es or 0) 

Aitalyscs Container Type Collected Preservation Comments 
Total Metals lLpoly-1 60c'.x,i f-<l HNOs 
Nutrients + TOG lLpoly-1 f '1- II2S04 
Sulfate + Chloride + Alkalinity lLpoly-1 \A Ice 0 It'Y 
Sulfide (field chemistry) 500ml poly f"l Ice Zero headspace, analyze ASAP 

[ -]^ Samples placed on ice as requhed [ Z'f^oolerts) checked for ice/water 

Environmental conditions: CL*I,OCK.Y (of* 

Sample media description: ^jl' cJ c; Ac.'Y (asJ ouuX^cY' 

Procedure deviations/comments: . r ' i i 
n.f'i/^.iT Y"-Y- ''V Y b biS 
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Date: /"'/ ^ Station ID: •>' 0 Sample ID: M rj 'f 

Sampler ^ 

Sampler .9, 

or Init 

or Init 

See Table 1, page 4 for well data. 

Well Diameter (in) 

Well Depth (total ft) 

Water Level (ft) 

Water Column (ft) 

Purge Start Time 

7 

33.U 
i I ~3 'j 

/^:2 j-

to Jr.'-sC"! 
2" diameter well -1 well vol = .17gals/ft; 3 vols = .51gals/ft or 

0.5times water column length 

Pui'ge Volume Calculations 

Purge Volume (gal) 

Sample Collection Time 

V 

!'2-iO 
Time 

Depth to 
Water (ft) 

Cumulative 
Vol (Gal)" 

pH 
(S.U.) 

Temp 
(°Q 

Spec Cond 
(pS/cni) 

DO 
(rng/L) 

75RP— 
(mV) NTU 

/o'Sr 33. fO (• '6 '^20 7'..266 7?27..f 
•i'l'i'L 2£7 b'fxf 7/7 lv\ 7 '^222^ c t-' 

/7j.'55" 3 3.23 :£X S(/) 2-2.. a ioo 1 (7-27 -230^ b 232 
] L c'S"' •?.7 21 Z /C"i.Z 7.23 -172.2 H'iO 
(l-l£~ H^-0 7^-60 22x2 'I03.H 7 71 iio 
il-Zb' ,3^' IH HZ 2Z0 102.1 H3b. to 20) 
il 36332 5X;D 1222. ! 5 a 76 .4X7.9f 
ll.£5' Sh£ 22. 2 IZI-O 02. iO •illl 1)2 
iizrB 5- 7'^ 22.0 Iw.l 0-.22 - u 1 r 072 

Field Split: 

MS/MSD: 

Yes or 

Yes or 

5- i 

Split Sample ID, Date and Time:_ 

Jit O tao-Y) 0'S7 -ii7=, 
Analyses Container Type Collected Preservation Comments 

Total MetaE lLpoly-1 nOOi.J [c/1 HNOi 
Nutrients + TOG . ILppiy-I him. J f-/l H2SO4 
Sulfate -1- Chloride + Alkalinity ILM-I hfOd^l f Vl, Ice 7U 
Sulfide (field chemistry) 500ml poly \A Ice Zero headspace, analyze ASAP 

[ Samples placed on ice as required [V/] Cooler(s) checked for ice/water 

Environmental conditions: 

Sample media description: C;. ) i s [> i 
•J ' 7 n -f I y ^ -J r I c u-yntf Z' 

Procedure deviations/comments: -T.i'.cu, 
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m 

P 
k 
m 
m 

Date:'7-/'; 7i) Station ID: 7 /Sample ID: M J~' I'J 

Sampler _ 6^ STr-'i^uc/'^ 
Sampler 

or Init_ 

or Init 
I 

See Table I, page 4 for well data. 

Well Diameter (in) 

Well Depth (total ft) 

Water Level (ft) 

Water Column (ft) 

Purge Start Time 

.3a // 7-1) • 
tiz 

2" diameter well -1 wellvol = .17gals/ft;3 vols = .51gals/ftor 

O.Stimes water column length 

Purge Volume Calculations 

Purge Volume (gal) 

Sample Collection Time 

b 
p 
p 

P 

Time 
Depth to 

Water (ft) 
Cumulative 

Vol (Gal) 
pH 

(S.U.) 
Temp 
(°Q 

Spec Cond 
(pS/cm) 

DO 
(nigiT) 

ORP 
(mV) NTU 

{ir'OS" 0.'/ 6 07 3,01.1 OMi -m 6'«2. 
fi'j/y .UrOI 2,3 IbJ. 2. 300 O.ft) -127.% 56.2 

IH'H^ 30.6"y 2,3 i3 1.361 1.03 -30.3 67..^-
t5:(^0 'iUii'k (9f •277^7' m.2 SD.f 
l^:lh 3.r fl0:> 2526 O..V -W7,0 50.'.f 

30 MO f-l 
Vr V 

(i'bg 2£.< 2337 O.M(, - 52, z 3S.fi 
30. t>(>6 /S.X 233 f 0.31 ZS.3 

l5'-f5 'bO.KO '"mti £.a> 2<,5" 23-T2 o.v\ 22,3 
tSiSS' 30.71 5,2 2P,r6 13m 0.33 -1 

Field Split: Yes or ® 

ircire,cse- MS/MSD: Yes or 

Split Sample ID, Date and Time:_ 

V ^5 Xg.g 0'36' -102-2 Miil 

Samples placed on ice as requhed [L-']''tlooler(s) checked for ice/water 

Environmental conditions: 

Sample media description: c lea./' a/y^Tct/' 

ta 
ki 
\m 

Procedure deviations/comments: pitri/s- ei— 
H -t'Co, b C l^t? 

P 
P 

Smokey Mountain Smelters 
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Analyses Cont^erType Collected Preservation Comments 
Total Metab LLpoly/I oPcX.yj f 1 HNOi 
Nutrients+ TOC ILpo,l^-I f 1 H2SO4 
Sulfate + Chloride + Alkalinity ILp6ly-I b/}7;„i f 1 Ice 
Sulfide (field chemistry) 500ml poly f 1 Ice Zero headspace, analyze ASAP 

SIJJ--



Date: ^ f'O "I f Station ID:5k>VMiV/2B Sample ID: Mu//3 

Sampler 

Sampler 

or Init 

s'.- (' 
ct 

See Table 1, page 4 for well data. 

Well Diameter (in) 

Well Depth (total ft) 

Water Level (ft) 

Water Column (ft) 

Purge Start Time 

or Init 

O-

10. £S 

HAA. 

i ' 
2" diameter well -1 well vol =. 17gals/ft; 3 vols =.51 gals/ft or 

0.5times water column length 

Purge Volume Calculations 

Purge Volume (gal) 

Sample Colleetion Time 

c 

Time 
Depth to 

Water (ft) 
Cumulative 

Vol (Gal) 
pH 

(S.U.) 
Temp 
(°C) 

Spec Cond 
(tLS/cm) 

DO 
(nig/L) 

ORP 
(mV) NTU 

21.7W 2'5 6'?^ mi 1^:730 0,16 -36 •? 
iUO l%7sr -F.-r C'37' I'-fi (PH2^ - iu.% 231? 
Urx-Y XJ.-70 ^'.0 I'i oFO 6, a 233 

I J-H-O 25, G37} 17,3 13 3^0 OAi -133.6 121 
/Z'Cf 23.45 L'-ifj 1.07^ -I3r%6 

Field Split: Yes or Split Sample ED, Date and Time:_ 

MS/MSD: Yes or 

Analyses Container Type Collected Preservation Comments 
Total Metals lLpoly-1 f 1 HNO3 
Nutrients -I- TOC lLpoly-1 r 1 H2SO4 
Sulfate + Chloride + Alkalinity lLpoly-1 000,.,1 [ 1 Ice 
Sulfide (field chemistry) 500ml poly l/i Ice Zero headspace, analyze ASAP 

[ \j/(Samples placed on ice as required [ t^^ooler(s) checked for ice/water 

Environmental conditions: t clcjfdy 

Sample media description: 

^ Procedure deviations/comments: Cc'jy F(coy w ( F)r '-f-'-fV bcifccm-

Smokey Mountain Smelters 
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Date: Station ID: 

Sampler. 

Sampler^ 

Sample ID: 

or Init 

or Init 

See Table 1, page 4 for well data. 

Well Diameter (in) 

Well Depth (total ft) 

Water Level (ft) 

Water Column (ft) 

Pui^e Start Time 

2" diameter well -1 well vol = .17gals/ft; 3 vq)s = .51gals/ft or 

O.Stimes water column length 

Puige Volume Calculations 

Purge Volume (gal) 

Sample Collection Tii^'' 

Time 
Depth to 

Water (ft) 
Cumulative 

Vol (Gal) 
PH 

(S.U.) 
Temp 
(°Q 

Spec Cond 
(pS/cm) 

/ DO 
/ (nig/L) 

ORP 
(mV) NTU 

/ 

i 

T/ 
. 'A-' ' / / 

/ 

X); A / / 

V, (3 / 

'iz/rY / L f / 

A- / f L/ 

Field SpUt: 

MS/MSD: 

Ves or No 

Yes or No 

Split Sample ED, riiate and Time:. 

Analyses Container l^qie Collected Preservation Comments 
Total Metals lLpolv-4 f 1 HNQs 
Nutrients+ TOC IL polypi f 1 H2SO4 
Sulfate + Chloride + Alkalinity lLpoJly^-1 [ 1 Ice 
Sulfide (field chemistiy) 500ml poly f 1 Ice Zero headspace, analyze ASAP 

[ ] Samples placed on ide as required [ ] Cooler(s) checked for ice/water 

Environmental conditions 

. / 
Sample media description: 

Procedure deviations/comments: 

Smokey Mountain Smelters 
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Additional infoimation: 

I 7-i3-;r 
I. 5o.^kc^ 

ITA^ 

Mi/[ 1 ^ U5cru/ 7-0 -iV 

i ;\A/e!l 

i . . 
i 3ti9 i^iiyio 6 

1 

I 5M5vii/^t"^6 

I 

I 3^.3 K<A/''=>J-A 

; ikS 

: A 

5M.5 ni^ 0 7 A 

3 Ks K.W/CT a 

II, A 

3 W5 RA 

,ZB 

jy.'ir 

lt:&T 

\NL mc^ 
1.1, oa 

x^.asi 

lH.3^ 

16'(6' 
|6'2,C> 

16 

ta-'dT 

/6; 

IQ'^^ 

I 

B>3 j;:^ 

3bM3 
1.131 

15'37 

iio>7:3 

HS3> 

6',^/ 

5 0-71 
30.63 

(P /», L/6i'<'0~ 

iiP -Cu^ It. j 

I 0 I n -)^^i/^/l , ^ ^ ' • 

li) i- i/u^^ 

Ipi-^vs^t l/aitd-r- A ^^d—viyf lilct^ci/IC' IP ' 

^^" P(/A u,^^ H> 

^l-5/5k \7ci4{j-t- .^'•' 

Fliasl-i ^atvf-)-2 PI/A W/TH^-

'F I,A5l4i/i:it<.p a'' pvc - '/v4ii.6>a:" 

• ?PA vt/y vlts?^; fa^ 

l"Pl/A w/ 'Dv; - '(iSj<7 4 *• k 

PluCftn t/Ctutp 5. P(/<;;; on \pc^o^ 

P Uisk Oaw-k 2."^ T"-^^ 

d-e^ -Plnsii pxj/^ ri/c ̂ ^lP 

0-7^ p«)^ T-ise^ '« i/ntcf-<=7 pdr 

S'.Rl:?,',!-AAstf IT 2''^ PVfPl 
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Additional information: 

/ 
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United States Environmental Protection Agency 
Region 4 

Science and Ecosystem Support Division 
980 College Station Road 

Athens, Georgia 30605-2720 

PRO' 

Smokey Mountain Smelters 
Knoxville, Tennessee 

SESD Project ID# 15-0346 

Kevin Simmons, Project Leader 

Field Instrument Calibration Logbook 

Book I of 1 

Inclusive Dates: 

Name/Affiliation . 
Jf 

/ gSAf" 

List of personnel: 

"SAt 
Initials 
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Instrument Calibration Log Date: Calibrator's Init. 

Instrument # SESD ID# pH us NTU -c DO ORP 

1 r)zei^l¥—C>X X X X 

2 0 90,-? /o - m X 

3 O /.?/ If - (3,2 X X 

4 OZo-^ If - X X X 
5 K 
6 o /,?/ l¥-o'l 

•"-^1 1 

K X 
7 

8 

9 

10 

1 1 

12 

Calibration Standards: 

standard Value Manufacturer Lot# Expiration 
pH 4 Oakton^l^lshe^ /o/ac/A 
pH 7 OaktorvfPisto^ 

f—/ 

O^/^o/A 
pH 10 Oakton (Rs^r^ // /Z6 IS 

Conductivity lovi/ 1413pS ^Ther^ Orion .^Pi/h vrr- 1 —• 

Turbidity set# 10 Hach JIA/- IS 
Turbidity set# AO Hach f\Hom Su 1-/5 
Turbidity set# loo Hach iff/nf J-ul -IX 
Turbidity set# Hach 

' /- I * -f— 

PI fian- JU / -IS 
4 

NIST Thermometer Fisher Scientific infl3-of U-tS- IS 
NIST Thermometer -va/oef Fisher Scientific // If/3 -OS II-9S-/S 
NIST Thermometer 

} 
Fisher Scientific 

i 

ORP - Zobell Solution osP I3SIOOOZ1- 0^/^6lS 
ORP - Zobell Solution YSI 

r 

Notes: 

Ambient temperature: 

Smokey Mountain Smelters 
SESD Project ID# 15-0346 

Time: Ambient temperature: 
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Instrument# Parameter 
Standard 

Value 
Pre-cal 

Reading: 
Calibration/ 
Verification: 

Post-cal 
Reading: End of Day Check: 

. 1 pH 4 

\ 1 PH 7 

\1 pH 10 

-K Cond 1413pS 

1 \ Temp# NIST: NIST: Instr.: 

C
M

 

Turbidity 0 

2 \ Turbidity '10 

2 \rurbidity 20 
2 1\rbidity 100 
3 DQ 
o Instr: / 

NIST 
ORP@\°c °C 

STD; Meter 

f pH \ 4 

f pH \ 7 
pH \10 

Cond 141^p8 

f Temp NIST: \ NIST: Instr,: 

Turbidity 0 C-ra 

s Turbidity 10 

_r Turbidity 20 
Turbidity 100 

DO ^ \ 
/ Instr:/ 
^ NIST ORP @ ' X / 

\ 
°C 

SID: Meier. 

\ 
pH 4 \ 
pH 7 > V\ 
pH 10 

Cond l413pS \ 
Temp NIST: NIST: Instr.: 

Turbidity 0 
Turbidity 10 
Turbidity 20 
Turbidity 100 

DO \ 
Instr: / 
NIST ORP @ \ "C 

\ STD: Mater 

\ 
pH 4 \ 
pH 7 \ 

pH 10 \ 
Cond 1413pS \ 
Temp NIST: NIST: InX: 

Turbidity 0 \ 

Turbidity 10 \ 
Turbidity 20 \ 
Turbidity 100 \ 

DO 
Instr: / 
NIST ORP@ OC 

STD: Meter 

Smokey Moiinrai.ii Snielrei's 

SESD Proiect ID# 15-0346 
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Instrument Calibration Log Date Calibrator's Init. 's Init. 

IS 

Instrument # SESD ID# pH US NTU •c DO ORP 

1 Vk6--e "2- X X X 

2 1 X 

3 X X 

4 
/ X K K 

5 X" 
6 1 X x 
7 

/ 

8 

9 

10 

1 1 

12 

Calibration Standards: 

IP 

Standard Value Manufacturer Lot# 

^ ^ 

Expiration 
pH 4 Oakton / Fisher -

pH 7 Oakton / Fisher 

pH 10 Oakton / Fisher 

Conductivity low 1413pS Thermo Orion 

Turbidity set# Hach 

Turbidity set# Flach 

Turbidity set# Hach 

Turbidity set# Hach 

NIST Thermometer Fisher Scientific 

NIST Thermometer Fisher Scientific 

NIST Thermometer Fisher Scientific 

ORP-Zobeli Solution YSI 

ORP-Zobell Solution YSI 

i/ 
E: 

Notes: 

Ambient temperature: Ambient temperature: ^ '^^ime: )^ 

Smokey Mountain Smelters 
SESD Project ID# 15-0346 
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Instrument# Parameter 
Standard 

Value 
Pre-cal 

Reading: 
Calibration/ 
Verification: 

Post-cal 
Reading: End of Day Check: 

1 PH 4 H>o 1 7.9 P 
1 PH 7 7^0 H (^.9Q (X^.9C 7.0! 
1 pH 10 lc>»o^ lO.O^ 
1 Cond 1413pS IHlJ N/Z 
1 Temp/ NIST:>6^ ZC.O NIST: instr.: 2.^* 

2 Turbidity ,0 O.iS' 
2- ,, Turbidity '10 to. ̂  to. 3 
2.\ /'Turbidity 20 Zos7 TJO.^ 
2 Turbidity 100 

3 DO J<rJr(S>rO 99.1 I'Oo^ o iao-0 999 
« Instr: / 
-J NIST ORP@X>°^ ZZo.i 2_J>/ C 2 3?.^ 27 3TD:7;?!?.7Me.n 

•y pH 4 H,oZ H^ol B.99 Zoo 
f pH 7 l.o3 (if. 99 LXiC} 

pH 10 lOolO — lo.o-^ 
y Cond 1413pS /X~7/ IHI3 imo /319 

Temp NIST: 7.^, 9 NIST: 25^7 Instr.: 7ZS' / 

r Turbidity 0 0J7 
3" Turbidity 10 • W 9.-7D 
.5" Turbidity 20 XO,^ .10 >o 

Turbidity 100 99-9 /O! 
DO ico^o ICK)^ 0 loo.7 

/f Instr: / 
NIST ORP %zqn ax9'7 Z>6/3 0.9°'' 

pH 4 
pH 7 
pH 10 

Cond 1413pS 
Temp NIST: NIST; instr.: 

Turbidity 0 
Turbidity 10 
Turbidity 20 
Turbidity 100 

DO / 

Instr:/ 
NiST ORP@ oC 

STD: Meter 

pH 4 
pH 7 
pH 10 \ 

Cond 1413pS i 
Temp NIST: NIST: Instr.: 

Turbidity 0 

Turbidity 10 
Turbidity 20 
Turbidity 100 

DO 
Instr: / 
NIST ORP@ oC 

STD: Meter 

Stnokey Mounr.aiii Stnelrers 
SIHSD Projecc ID# I.#0346 
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Instrument Calibration Log Date: nhshs Calibrator's Init. 

Calibration Standards: 

Instrument # SESD ID# pH MS NTU °c DO ORP 

1 X X X 

2 X 

3 X X 

4 X X X 
5 

/ > / ^ 

X 
—r—\ 

6 
/ V 

K X 
7 

t ^ 

8 

9 

10 

11 

12 

standard Value Manufacturer Lot# Expiration 
pH 4 Oakton / Fisher 

pH 7 Oakton / Fisher 

pH 10 Oakton / Fisher 

Conductivity low 1413pS Thermo Orion 

Turbidity set# Hach 

Turbidity set# Hach 

Turbidity set# Hach 

Turbidity set# Hach 

NIST Thermometer Fisher Scientific 

NIST Thermometer Fisher Scientific 

NIST Thermometer Fisher Scientific 

ORP - Zobell Solution YSI 

ORP - Zobell Solution YSI 
f 

Notes: 

Ambient temperature: ^ '^Time: ^75^ 

Smokey Mountain Smelters 
SESD Project ID# 15-0346 
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Instrument# Parameter 
Standard 

Value 
Pre-cai 

Reading: 
Calibration/ 
Verification: 

Post-cal 
Reading: End of Day Check: 

1 PH 4 1^,0! H,oi 4.03 
1 pH 7 n o\ •i.p / '7r2?3 

1 pH 10 "SLP 12:5 io.il to.0 3 

1 Cond 1413pS N/3 tH'lD HIS 
1 Temp NIST: 7-2 ~~~—2^--^ 22, > NIST: 2HA Instr.: 27'i> 

2 Turbidity 0 O-'-ll DSA 
2 Turbidity 10 foA 10.4 
2 Turbidity 20 7J.Z 2.0.^ 
2 Turbidity 100 mA 7?.4 
3 DO I DO IOD6 1 00 lOD.D jooo 
« Instr: / 
J NIST ORP @ 233^-7' 233> •z^3.i 2^°^ rZ7.lu.X..227.? 

u pH 4 Q.01> tj-O 1 t^.OO S'O! 
T 

pH 7 loz n.o 1 n.oo 
T 

pH 10 jo.w siP'mvo ID.10 lO.O-Z 

f Cond 1413pS IHOI Nzl Ho"! 
f Temp NIST: 22-3 22.0 NIST: 22,^ Instr : 2^' / 

Turbidity 0 OAA (9.57 
s Turbidity 10 - 75 777 

Turbidity 20 20. 1 

s Turbidity 100 roz r 100 

A DO l&O too A 100 i"'" 77,0 
/! Instr: / 

£ NIST ORP @22°'' 237/2 23^5 ^Pj STD; 223'S 734S 

pH 4 

pH 7 

pH 10 

Cond 1413pS 

Temp NIST: NIST: Instr.: 

Turbidity 0 

Turbidity 10 

Turbidity 20 

Turbidity 100 

DO 
Instr: / 
NIST ORP @ °c 

STD: Meter 

pH 4 

pH 7 

pH 10 

Cond 1413pS 

Temp NIST: NIST: Instr.: 

• Turbidity 0 

Turbidity 10 

Turbidity 20 

Turbidity 100 

DO 
Instr: / 
NIST ORP @ °C 

SID: Meter 

Sniokey Mountain Snieh;ca's 
SHSD Project ID# I.S-0346 
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Instrument Calibration Log Date: Calibrator's Init. 

Instrument # SESD ID# pH MS NTU °c DO ORP 

1 X X X 

\ 2 X 

X X 

5 \ 

6 \ 
\ 

7 
\ 

8 w 
9 w 
10 

1 1 \ 

12 \ <<\ 

1^ 
m 
c; 
m 

1^ 

Calibration Standards: -t-

standard Value Manuf^turer_ Lot# Expiration 

pH 4 
A 

Oakton / Fisher ^ 

pH 7 Oakton / Fisrjer 

pH 10 Oakton-/^hei^ < 

Conductivity low 1413MS Thermo-OriSn \ o 

Turbidity set# Hach r^\ \ 
Turbidity set# Hach \ 
Turbidity set# Hach \ ' 
Turbidity set# Hach \ 

\ 
NISI Thermometer Fisher Scientific \ 
NIST Thermometer Fisher Scientific \ 

V 

NIST Thermometer Fisher Scientific \ 
V, 

\ 
ORP - Zobell Solution YSI 

ORP - Zobell Solution YSI 

d 
C: 
C 
C: 

EH 
E: 
O 

E: 
EC 
C: 
K 

tc 

Notes: 

Ambient temperature: 

Smokey Mountain Smelters 
SESD Project ID# IS-0346 

Time: Ambient temperature:; 
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United States Environmental Protection Aaencv 
Region 4 

Science and Ecosystem Support Division 
980 College Station Road 

Athens, Georgia 30605-2720 

-^v; 
-^VasfeittgtoM7-N€=- kxviX/ViVt j ^ 

SESD PROJECT # 15-0346 
Kevin Simmons, PROJECT LEADER 

LOGBOOK for FIELD ANALYSIS of: 

Sulfiae 
HACH Metliod8131 

Book j of 1 
Inclusive Dates: 

List of calibration/analysis personnel: 

Name/Affiliation V" Initials 
Louie Pounds / ESAT 
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Site Notes and Calculations: HACH 8131 —prog}-am #690 @665iim Page ^ of ^ 

pflily:CCSiCalibration C^eck Standards J_..L.J,,J...J.,-L„.i, J..j L J 

''" %DiEfe'rence = AB S 

Example • CC- 5 0; ( 

O.bsei-ved—Tr^e. Value ; 

True-Vdhte 
X 100 

' K^Sample+Sample puplicate)/!/ 

Example ^U/02./f : : vJTf TV^ • ^ ^-P-, 
er^-n'iS. ' 0.6 2X-

A P7> J1 0 g? -g* ( 
p (o.eis-t'a^zsdfi J": 

-MS/MSD:-
- ^ - /ObservedTroTTt instrument^j „ 

Recovery=; ( . J , , ^ J . )• K 100 
: V : ; True Value J 

. RED-between. MS/MS D. 
MS-^MSD-

\(m+MS0/2: 
XlOO 

Example' 

ob-s. = 0.00 f r^lL 
^>-1^-/5 

: O KQM 

-O . 0 

jr^.W » 0. O^C t^tl- /v/eT - 0 

; 

MSp 
^ ̂ec. 

i/' 
Lo-o^to. 

% /Cb - /' 

0 -
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-||-|fpipi|-||^--|| n n H H H U npn n n i-^^i|-^l|-||^-||-
Acceptable Dilutions Page ^ of 

All dilutions will be performed by these guidelines lonless otherwise noted. 

Dilutions required in a lOmL volumetric flask 

A 2X dilution requires 5mL of sample taken to the correct volume indicator in a lOmL volumetric flask using DI water. 
5mL 

A 4X dilution requires 2.5mL of sample taken to the correct volume indicator in a lOmL volumetric flask using DI water. 
2mL + 500gL = 2.5n3L 

A 5X dilution requires 5mL of sample taken to the correct volume indicator in a 1 OmL volumetric flask using DI water. 
2mL 

An 8X dilution requires 1.25mL of sample taken to the correct volume indicator in a lOmL volumetric flask using DI water. 
lmL + 250pL=1.25mL 

A lOX dilution requires ImL of sample taken to the correct volume indicator in a lOmL volumetric flask using DI water. 
ImL 

A 20X dilution requires SOOpL of sample taken to the correct volume indicator in a lOmL volumetric flask using DI water. 
500pL 

A 25X dilution requires 400pL of sample taken to the correct volume indicator in a lOmL volumetric flask using DI water. 
400pL 

A SOX dilution requires 200pL of sample taken to the correct volume indicator in a lOmL volumetric flask using DI water. 
200pL 

Dilutions required in a lOOmL volumetric flask 

A lOOX dilution requires ImL of sample taken to the correct volume indicator in a lOOmL volumetric flask using DI water. 

A 200X dilution requires that SOOpL of sample taken to the correct volume indicator in a lOOmL volumetric flask usmg DI water. 
A 400X dilution requires that 250pL of sample taken to the correct volume indicator in a lOOmL volumetric flask using DI water. 

An 800X dilution requires that 125)JL of sample taken to the correct volume indicator in a lOOmL volumetric flask using DI water. 

Certified Pipettes 
lOOpL-lmL Pipette: EppendorfSeries 2000 Serial #: 363742 Cal / re-Cert: 05-29-15 /08-29-15 

50, 75, 1 OOpL Pipette.- Envendorf Series 4700 Serial #: 048989 Cal / re-Cert: 05-29-15/08-29-15^ 

20, 25, -50 pL Pipette: Eppendorf Series 4700 Serial #: 041337 Cal / re-Cert: 05-29-15 /08-29-15 

• 

• 

Smokey Mountain Smelters, Knoxville, TN — Sulfide pagrei of iss 15-0346 Initial ijp Date 07-/^-/5 



Page ¥• of ^ 

Sulfide 
OC Requirements lppm=lmg/L, or lppb=lpg/L 

IB ~ Instrument blank (First and last measurement') (IB< reporting limit) 

Use 10 mL of Lab DI water. 

CCS - Calibration Check Standard (One per 20 field samples) (CCS +/- 10%) 

Use 40pL of 10,000 NSI® QCI-147 in 50 mL standard to make 8.0mg/L Stock Solution. 
CCS is made by using 500 pL of this 8.0 mg/L Stock Solution spiked into the 10 mL Cell {remove equal volume of spike prior) 

CRD - Second Source Quantitation (Once per week! (CRD +/- 20%1 

Use 20pL of 1,000 NSI® QCI-147 in 50 mL standard to make 0.400mg/L CRD solution. 

AMB - Analytical Method Blank (One per 20 field samplesl (AMB < reporting limit) 

Use lOmL cell containing "blank solution w/ preservative" with both sulfide reagents added. 

AD - Analytical Duplicate (One per 10 field samples") (AD < 20%RPD) 

Use another lOmL cell with sample to duplicate a reading. 

MS/MSD - Spike (One per 10 field samples') (MS/MSD 60-125% recovervt 

Add lOOpL of the 8mg/L Stock Solution, made from 40pL of 10,000mg/L NSI® QCI-147 standard in 50mL, into lOmL cell with sample to obtain an 
effective spike of 0.08mg/L. 

Preservation Preparation ^ 

6N NaOH ^ 24g diluted in lOOmL DI water Fisher Lot # 122989 Prep. 08-28-14 Exp. Oct /15 / 
2N Zinc Acetate 22g diluted in lOOmL DI water Fisher Lot # 036687 Prep. 08-28-14 Exp. Oct /15 
Preservative Solutions {use just before analysis or prior to sampling in container to store over-night @4°C up-to-24 hours) 

NaOH -> lOOpL / place in lOOmL of Sample. Prepare Blank Bottle 500pL / 0.5 Liter (Blank solution to be use in dilutions) 
Zinc Acetate 200pL / place in lOOmL of Sample. Prepare Blank Bottle 500pL / 0.5 Liter (Blank solution to be use in dilutions) 
OC solutions 

Sulfide standards are added to pre-preserved containers at the beginning of each day for the CCS, CRD and Matrix solutions. The CCS and Matrix 
solution use the same standard, NSI® QCI-147 which is the 10,000ppm equal Primary standard. The CRD solution is made from NSI® QCI-147L 
which is the l,000ppm equal 2*"^ Source standard. 

Sample Collection 

Samples are collected in 500mL or 250mL poly containers with no headspace. 
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FASP Sulfide Log 
SESD Project# 15-0346 DART Proiect ID: 15-0346 
Working Range: 0.005 to 0.800 mg/L: MDL report as U < 0.007 mg/L.: 

HACH® Sulfide Reagent 1: HACH® Suffide Reagent 2; 
Lot#_S5lC3£, EXP. Date -/g Lot#42C*f^ EXP. Datefeb-t? 

-.U*' 

Method: HACH 8131 

Date <^?-/y"/5 Analyst {oum 
Instrument (Program # 69ff) 665nm 

• HACH® DR2010 rs/n: 971200006531I 

HACH® DR2800 fs/n: 1401579 /SESDID: 090611-DR0n 

QC/or 
• Run 

a/'#-.. "•^T- Sample @[ time] • • station ID 

Sample 
Volume 

(ml) 
Dilution 
Factor . Tirne 

^ Sulfide 
Concenfratlon 

(mg/L) 
Comments /Notes' ' 
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FASP Sulfide Log 
SESD Project # 15-0346 
Working Range: 0.005 to 0.800 mg/L: 

DART Project ID: 15-0346 
MDL report as U < 0.007 mg/L 

HACH® Sulfide Reagent 1: HACH® Sulfide Reagent 2: 
\-0^#AM3L EXP. DateEXP. Date Method: HACH 8131 

Date 0^-lS-/S Analyst_ 
Instrument (Program # 690) 665nm 

• HACH® DR201Q ts/n: 97120000653rt 

Page -of -

L. 

X 1 OmL cell io,ooo Nsi® QCI-147 Lot EXP. Date <^'f-so4(> Sample Matrix: Groundwater ^HACH® DR2800 ts/n: 1401579 /SESD ID: 090611-DROlt 

QC/or 
Run 

0/# Sample @[time] station ID 

Sample 
Volume 

(ml) 
Dilution 
Factor Time 

Sulfide 
Concentration Comments / Notes 

(mq/L) i 
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SESD Project# 15-0346 
Working Range: 0.005 to 0.800 mg/L: 

HACH® Sulfide Reagent 1; HACH® Sulfide Reagent 2: 
Lot# EXP. Date Lot# EXP. Date 

• lOmLcell I0,000NSI®QCI-147 Lot# EXP. Date_ 

-gj—"jjj—^—u— 

FASP Sulfide Log 
DART Project ID: 15-0346 

MDL report as U < 0.007 mg/L 

Method: HACH 8131 
Sample Matrix: Groundwater 

Page ^ of _2. 

Date 0 fn' Analyst ^ 
Instrument (Program # 690) 665nm 

• HACH® DR2010 r^/n: 971200006531-) 

QC/or 
Run 

0/# Sample @[ time] Station ID 

Sample 
Volume 

(ml) 
Dilution 
Factor Time 

Sulfide 
Concentration 

(mg/L) 
Comments / Notes 

•/ 

•/ . 

•/ 

•/ 

•/ 

•/ 

•/ 

•/ 
'CJ 

•/ / 

•/ / 

•/ 

•/ TC7- /T 
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Appendix B 

Analytical Data Sheets 

Aiiiilvsis 

Metals Nutrients 

Total Pages 

Pages 

69 

69 

SESD Project ID# 15-0346 
Smokey Mountain Smelters 

Page 66 of 135 Revision 1 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

September 2,2015 

4SESD-ASB 

MEMORANDUM 

SUBJECT: 

FROM: 

THRU: 

TO: 

FINAL Analytical Report 

Project: 15-0346, Smokey Mountain Smelters 

Superfund Remedial 

Jeffrey Hendel 

ASB Inorganic Chemistry Section Chief 

Darmy France, Chief 

Analytical Support Branch 

Kevin Simmons 

This data report is being reissued. Some or all of these results were previously reported. Please substitute the 

corrected results for those results previously reported. Please refer to the Report Narrative for more details. 

Attached are the final results for the analytical groups listed below. These analyses were performed in 

accordance with the Analytical Support Branch's (ASB) Laboratory Operations and Quality Assurance Manual 

(ASB LOQAM) found at www.epa.gov/region4/sesd/asbsop. Any unique project data quality objectives 

specified in writing by the data requestor have also been incorporated into the data unless otherwise noted in the 

Report Narrative. Chemistry data have been verified based on the ASB LOQAM specifications and have been 

qualified by this laboratory if the applicable quality control criteria were not met. Verification is defined in 

Section 5.2 of the ASB LOQAM. For a listing of specific data qualifiers and explanations, please refer to the 

Data Qualifier Definitions included in this report. The reported results are accurate within the limits of the 

method(s) and are representative only of the samples as received by the laboratory. 

Analyses Included in this report: Method Used: Accreditations: 

Classical/Nutrient Analyses (CNA) 

Ammonia/TKN LPA 350.1 (Water) ISO 
Ammonia/TKN EPA 351.2 (Water) ISO 
Classical/Nutrients LPA 300.0 (Water) ISO 
Classical/Nutrients SM 2320B (Water) ISO 
Classical/Nutrients SM 531 OB (Water) ISO 
Hardness as CaC03 SM 2340B (Water) ISO 
Nitrate and/or Nitrite LPA 353.2 (Water) ISO 
Phosphorous LPA 365.1 (Water) ISO 

Total Metals (TMTL) 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Total Metals 
Total Metals 

EPA 200.8 (Water) 
EPA 6010 (Water) 

ISO 
ISO 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
Region 4 Science and Ecosystem Support Division 

980 College Station Road, Athens, Georgia 30605-2700 
D.A.R.T. Id: 15-0346 

Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Report Narrative for Work Order: E152903 

Due to problems encountered in the laboratory while performing the analyses of these samples, the 
laboratory and the project team conducted a conference call on August 7, 2015. Prior to the call, the 
following information was provided to the laboratory from the Quality Assurance Project Plan. 
"...Ammonia is present in Aluminum Dross which is in the wastes that were disposed of at this site; 
and Ammonia breaks down into Nitrate/Nitrite. Furthermore, past practices at this site included the 
manufacture of fertilizers. We believe that this included Ammonium Nitrate and 
Phosphorous/Orthophosphate fertilizers. Therefore, we also feel that analysis for these constituents 
is appropriate. Additionally, the Aluminum Salt Cake waste that was generated at this site by the 
reprocessing of the Alumium Dross contains elevated Chlorides." This information confirms the 
matrix problems that the laboratory encountered during sample analysis. All problems encountered 
in the laboratory yielding QC results outside of control limits were properly qualified. 

Ion Chromatography 
In aeeordanee with the analytical method, samples E152903-04, 05, 10, 13, and 14 were diluted due 
to sample pH prior to analysis for Chloride and Sulfate. The reporting limits are adjusted for the 
dilutions. 

Due to matrix interferences as described above, a comprehensive confirmation of diluted samples 
was performed. A comparison of the analytical results from the multiple dilutions was performed 
for determining the most reliable analytical value to report for Chloride and Sulfate. 

TKN and Ammonia 
For TKN values greater than Ammonia, matrix interferences is suspected. 

This report being re-released due to a format issue associated with the narrative, no analytical 
results were affected. This report replaces E152903 CNA TMTL FINAL 08 27 15 1625. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Sample Disposal Policy 

Because of the laboratory's limited space for long term sample storage, our policy is to dispose of samples on a 

periodic schedule. Please note that within 60 days of this memo, the original samples and all sample extracts 

and/or sample digestates will be disposed of in aeeordanee with applicable regulations. The 60-day sample 

disposal policy does not apply to criminal samples which are held until the laboratory is notified by the criminal 

investigators that ease development and litigation are complete. 

These samples may be held in the laboratory's custody for a longer period of time if you have a special project 

need. If you wish for the laboratory to hold samples beyond the 60-day period, please contact our Sample Control 

Coordinator by e-mail at R4SamnleCustodv@epa.gov. and provide a reason for holding samples beyond 60 days 

ee: Nardina Turner 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

SAMPLES INCLUDED IN THIS REPORT 

Project: 15-0346, Smokey Mountain Smelters 

Sample ID Laboratory ID Matrix Date Collected Date Receiveti 

BB010715 E152903-01 Bottle Blank 7/15/15 17:00 7/17/15 7:55 

OFW010715 E152903-02 Organic Free Water Blank 7/15/15 16:50 7/17/15 7:55 

MW01A0715 E152903-03 Groundwater 7/15/15 09:35 7/17/15 7:55 

MW02A0715 E152903-04 Groundwater 7/14/15 14:30 7/17/15 7:55 

MW02AD0715 E152903-05 Groundwater 7/14/15 14:40 7/17/15 7:55 

MW03B0715 E152903-06 Groundwater 7/15/15 12:10 7/17/15 7:55 

MW04A0715 E152903-07 Groundwater 7/15/15 11:37 7/17/15 7:55 

MW07A0715 E152903-08 Groundwater 7/15/15 15:57 7/17/15 7:55 

MW07B0715 E152903-09 Groundwater 7/15/15 17:10 7/17/15 7:55 

MW08A0715 E152903-10 Groundwater 7/15/15 09:12 7/17/15 7:55 

MW10A0715 E152903-11 Groundwater 7/14/15 11:20 7/17/15 7:55 

MW10B0715 E152903-12 Groundwater 7/14/15 13:30 7/17/15 7:55 

MW11A0715 E152903-13 Groundwater 7/15/15 14:50 7/17/15 7:55 

MW11B0715 E152903-14 Groundwater 7/15/15 14:02 7/17/15 7:55 

MW12A0715 E152903-15 Groundwater 7/15/15 16:10 7/17/15 7:55 

MW12B0715 E152903-16 Groundwater 7/15/15 18:00 7/17/15 7:55 

MW13A0715 E152903-17 Groundwater 7/14/15 13:15 7/17/15 7:55 

MW13B0715 E152903-18 Groundwater 7/14/15 11:46 7/17/15 7:55 

SMSSW010715 E152903-19 Surface Water 7/15/15 08:10 7/17/15 7:55 

SMSSW020715 E152903-20 Surface Water 7/15/15 08:24 7/17/15 7:55 

SMSSW030715 E152903-21 Surface Water 7/15/15 08:29 7/17/15 7:55 

SMSSW040715 E152903-22 Surface Water 7/15/15 08:35 7/17/15 7:55 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

DATA QUALIFIER DEFINITIONS 

U The analyte was not detected at or above the reporting limit. 

UR May be biased high due to complex matrix. 

URb Sample diluted prior to analysis due to high pH 

CRc Sample diluted prior to analysis due to high pH. 

Y)-2 Due to Matrix Interference, the sample cannot be accurately quantified. The reported result is estimated, 

fj-1 Recommended holding time exceeded 

J The identification of the analyte is acceptable; the reported value is an estimate. 

NA-12 Sample has no measureable alkalinity. Original sample pH is less than 4.5. 

p.4 Sample received at pH > 2. 

QC-4 Result greater than the highest point on the calibration curve 

01-1 Internal standard was outside of method control limits. 

CM-1 Matrix Spike Recovery less than method control limits 

OM-2 Matrix Spike Recovery greater than method control limits 

OR-1 MRL verification recovery less than lower control limits. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
Region 4 Science and Ecosystem Support Division 

980 College Station Road, Athens, Georgia 30605-2700 
D.A.R.T. Id: 15-0346 

Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

ACRONYMS AND ABBREVIATIONS 

CAS Chemical Abstracts Service 

Note: Analytes with no known CAS identifiers have been assigned codes begimiing with "E", the EPA ID as assigned by 
the EPA Substance Registry System (www.epa.gov/srs), or begiiming with "R4-", a unique identifier assigned by the EPA 
Region 4 laboratory. 

MDL Method Detection Limit - The minimum concentration of a substance (an analyte) that can be measured and 

reported with a 99% confidence that the analyte concentration is greater than zero. 

MRL Minimum Reporting Limit - Analyte concentration that corresponds to the lowest demonstrated level of acceptable 

quantitation. The MRL is sample-specific and accounts for preparation weights and volumes, dilutions, and 

moisture content of soil/sediments. 

TIC Tentatively Identified Compound - An analyte identified based on a match with the instrument software's mass 

spectral library. A calibration standard has not been analyzed to confirm the eompoimd's identification or the 

estimated concentration repotted. 

ACCREDITATIONS: 

ISO The test, if analyzed after Jime 26, 2012, is accredited under the EPA Region 4 ASB's ISO/IEC 17025 accreditation 

issued by ANSI-ASQ National Accreditation Board/ACLASS. Refer to certificate and scope of accreditation 

AT-1691. 

NR The EPA Region 4 Laboratory has not requested accreditation for this test. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Project: 15-0346, Smokey Mountain Smelters 

Total Metals 

Sample ID: BB010715 

Station ED: 

Lab ID: E152903-01 

Matrix: Bottle Blank 

Date Collected: 7/15/15 17:00 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Project: 15-0346, Smokey Mountain Smelters 

Sample ID: OFWO10715 

Station ED: 

Date Collected: 7/15/15 16:50 

Total Metals 

Lab ID: E152903-02 

Matrix: Organic Free Water Blank 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Project: 15-0346, Smokey Mountain Smelters 

Total Metals 

Sample ID: MW01A0715 

Station ID: SMSMWOIA 

Lab ID: E152903-03 

Matrix: Groundwater 

Date Collected: 7/15/15 9:35 

Page 10 of 69 

Page 76 of 135 

E152903 CNATMTL FINAL 09 02 15 0835 

Revision 1 

9/2/15 8:35 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Classical/Nutrient Analyses 

Project: 15-0346, Smokey Mountain Smelters 

Sample ID: MW01A0715 

Station ID: SMSMWOIA 

Date Collected: 7/15/15 9:35 

Lab ID: E152903-03 

Matrix: Groundwater 

CAS 
Number Analyte Results Qualifiers Units MRL Prepared Analyzed Method 

7664-41-7 

E17148461 

Anunonia as N 

Total Kjeldahl Nitrogen 

220 _ 

200 

mg/E 

mg/E 

5/0 
5.0 

7/21/15 
11:00 

7/21/15 
10:39 

7/22/15 
14:53 

8/05/15 
15:33 

EPA 350.1 

EPA 351.2 

El640192 

16887-00-6 

Alkalinity, Total (as CaC03) 

Chloride 

680 

13000 

mg/L 

mg/E 

1.0 

100 

7/24/15 
10:56 

7/23/15 
12:46 

7/24/15 
16:48 

7/28/15 
9?-77 

SM 2320B 

EPA 300.0 

14808-79-8 

E701250 

Sullate as S04 

Total Organie Carbon 8.0 mg/L 

100 

1.0 

7/23/15 
12:46 

8/04/15 
9:45 

7/28/15 
22:22 

8/04/15 
17:26 

EPA 300.0 

SM5310B 

E1640424 Hardness (as CaC03) 830 mg/L 33 7/29/15 
8:04 

8/04/15 
12:58 SM 2340B 

E701177 Nitrate/Nitrite as N 51 mg/L 5.0 7/22/15 
17:41 

7/22/15 
17:41 EPA 353.2 

7723-14-0 Total Phosphorus 0.074 mg/L 0.010 7/22/15 
16:55 

7/23/15 
16:29 EPA 365.1 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Project: 15-0346, Smokey Mountain Smelters 

Total Metals 

Sample ID: MW02A0715 

Station ID: SMSMW02A 

Lab ID: E152903-04 

Matrix: Groundwater 

Date Collected: 7/14/15 14:30 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Classical/Nutrient Analyses 

Project: 15-0346, Smokey Mountain Smelters 

Sample ID: MW02A0715 

Station ID: SMSMW02A 

Date Collected: 7/14/15 14:30 

Lab ID: E152903-04 

Matrix: Groundwater 

CAS 
Number Analyte Results Qualifiers Units MRL Prepared Analyzed Method 

7664-41-7 

E17148461 

Anunonia as N 

Total Kjeldahl Nitrogen 

97 

94 

mg/E 

mg/E 

5/0 
5.0 

7/21/15 
11:00 

7/21/15 
10:39 

7/22/15 
14:53 

8/05/15 
15:33 

EPA 350.1 

EPA 351.2 

El640192 

16887-00-6 

Alkalinity, Total (as CaC03) 

Chloride 

1200 

2400 CRc 

mg/L 

mg/E 

1.0 

5.0 

7/24/15 
10:56 

7/23/15 
12:46 

7/24/15 
16:48 

7/27/15 
21:47 

SM 2320B 

EPA 300.0 

14808-79-8 

E701250 

Sulfate as S04 

Total Organie Carbon 

8.3 CRc 

290 

mg/E 

mg/L 

5.0 

4.0 

7/23/15 
12:46 

8/04/15 
9:45 

7/27/15 
21:47 

8/05/15 
23:30 

EPA 300.0 

SM5310B 

E1640424 Hardness (as CaC03) 8.3 U mg/L 8.3 7/29/15 
8:04 

8/04/15 
13:06 SM 2340B 

E701177 Nitrate/Nitrite as N 0.050 U, J,H-1 mg/L 0.050 8/12/15 
14:21 

8/12/15 
14:21 EPA 353.2 

7723-14-0 Total Phosphorus 1.5 mg/L 0.10 7/22/15 
16:55 

7/23/15 
16:29 EPA 365.1 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Project: 15-0346, Smokey Mountain Smelters 

Total Metals 

Sample ID: MW02AD0715 

Station ID: SMSMW02A 

Lab ID: E152903-05 

Matrix: Groundwater 

Date Collected: 7/14/15 14:40 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Classical/Nutrient Analyses 

Project: 15-0346, Smokey Mountain Smelters 

Sample ID: MW02AD0715 

Station ID: SMSMW02A 

Date Collected: 7/14/15 14:40 

Lab ID: E152903-05 

Matrix: Groundwater 

CAS 
Number Analyte Results Qualifiers Units MRL Prepared Analyzed Method 

7664-41-7 

E17148461 

Anunonia as N 

Total Kjeldahl Nitrogen 

99 

99 

mg/E 

mg/E 

5/0 
5.0 

7/21/15 
11:00 

7/21/15 
10:39 

7/22/15 
14:53 

8/05/15 
15:33 

EPA 350.1 

EPA 351.2 

El640192 

16887-00-6 

Alkalinity, Total (as CaC03) 

Chloride 

1100 

2400 CRb 

mg/L 

mg/E 

1.0 

5.0 

7/24/15 
10:56 

7/23/15 
12:46 

7/24/15 
16:48 

7/27/15 
22:08 

SM 2320B 

EPA 300.0 

14808-79-8 

E701250 

Sulfate as S04 

Total Organie Carbon 

6.0 CRb 

280 P-4 

mg/E 

mg/L 

5.0 

4.0 

7/23/15 
12:46 

8/04/15 
9:45 

7/27/15 
22:08 

8/05/15 
23:53 

EPA 300.0 

SM5310B 

E1640424 Hardness (as CaC03) 8.3 U mg/L 8.3 7/29/15 
8:04 

8/04/15 
13:09 SM 2340B 

E701177 Nitrate/Nitrite as N 0.050 U mg/L 0.050 7/22/15 
17:41 

7/22/15 
17:41 EPA 353.2 

7723-14-0 Total Phosphorus 1.5 mg/L 0.10 7/22/15 
16:55 

7/23/15 
16:29 EPA 365.1 

Page 15 of 69 

Page 81 of 135 

E152903 CNATMTL FINAL 09 02 15 0835 

Revision 1 

9/2/15 8:35 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Project: 15-0346, Smokey Mountain Smelters 

Total Metals 

Sample ID: MW03B0715 

Station ID: SMSMW03B 

Lab ID: E152903-06 

Matrix: Groundwater 

Date Collected: 7/15/15 12:10 

Results Qualifiers Units MRL Prepared Analyzed Method 

7/29/15 8/04/15 
8;04 13:11 

7/29/15 8/19/15 
8:09 0:37 

J/29/15 8/18/15 
8:09 22:04 

7/29/15 8/04/15 
8:04 13:11 

7/29/15 8/04/15 
8:04 13:11 

7/29/15 8/18/15 
8:09 22:04 

7/29/15 8/04/15 
8:04 13:11 

7/29/15 8/04/15 
8:04 13:11 

7/29/15 8/04/15 
8:04 13:11 

7/29/15 8/04/15 
8:04 13:11 

7/29/15 8/04/15 
8:04 13:11 

7/29/15 8/19/15 
8:09 0:37 

7/29/15 8/04/15 
8:04 13:11 

7/29/15 8/04/15 
8:04 13:11 

7/29/15 8/04/15 
8:04 13:11 

7/29/15 8/04/15 
8:04 13:11 

7/29/15 8/04/15 
8:04 13:11 

7/29/15 8/18/15 
8:09 22:04 

7/29/15 8/04/15 
8:04 13:11 

7/29/15 8/04/15 
8:04 13:11 

7/29/15 8/04/15 
8:04 13:11 

7/29/15 8/19/15 
8:09 0:37 

7/29/15 8/04/15 
8:04 13:11 

7/29/15 8/04/15 
8:04 13:11 

7/29/15 8/04/15 
8:04 13:11 

7/29/15 8/04/15 
8:04 13:11 

7/29/15 8/04/15 
8:04 13:11 

EPA 6010 

EPA 200.8 

EPA 200.8 

EPA 6010 

EPA 200.8 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Classical/Nutrient Analyses 

Project: 15-0346, Smokey Mountain Smelters 

Sample ID: MW03B0715 

Station ID: SMSMW03B 

Date Collected: 7/15/15 12:10 

Lab ID: E152903-06 

Matrix: Groundwater 

CAS 
Number Analyte Results Qualifiers Units MRL Prepared Analyzed Method 

7664-41-7 

E17148461 

Anunonia as N 

Total Kjeldahl Nitrogen 

HQ _ 

81 

mg/E 

mg/E 

5/0 
5.0 

7/21/15 
11:00 

7/21/15 
10:39 

7/22/15 
14:53 

8/05/15 
15:33 

EPA 350.1 

EPA 351.2 

El640192 

16887-00-6 

Alkalinity, Total (as CaC03) 

Chloride 

580 

46000 

mg/L 

mg/E 

1.0 

100 

7/24/15 
10:56 

7/23/15 
12:46 

7/24/15 
16:48 

7/28/15 
22:43 

SM 2320B 

EPA 300.0 

14808-79-8 

E701250 

Sulfate as S04 

Total Organie Carbon 

1600 

1.2 mg/L 

100 

1.0 

7/23/15 
12:46 

8/04/15 
9:45 

7/28/15 
22:43 

8/04/15 
19:45 

EPA 300.0 

SM5310B 

E1640424 Hardness (as CaC03) 6900 mg/L 83 7/29/15 
8:04 

8/04/15 
13:11 SM 2340B 

E701177 Nitrate/Nitrite as N 0.050 U mg/L 0.050 7/22/15 
17:41 

7/22/15 
17:41 EPA 353.2 

7723-14-0 Total Phosphorus 0.059 mg/L 0.010 7/22/15 
16:55 

7/23/15 
16:29 EPA 365.1 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Project: 15-0346, Smokey Mountain Smelters 

Total Metals 

Sample ID: MW04A0715 

Station ID: SMSMW04A 

Lab ID: E152903-07 

Matrix: Groundwater 

Date Collected: 7/15/15 11:37 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Classical/Nutrient Analyses 

Project: 15-0346, Smokey Mountain Smelters 

Sample ID: MW04A0715 

Station ID: SMSMW04A 

Date Collected: 7/15/15 11:37 

Lab ID: E152903-07 

Matrix: Groundwater 

CAS 
Number Analyte Results Qualifiers Units MRL Prepared Analyzed Method 

7664-41-7 

E17148461 

Anunonia as N 

Total Kjeldahl Nitrogen 

65 

62 

mg/E 

mg/E 

5/0 
5.0 

7/21/15 
11:00 

7/21/15 
10:39 

7/22/15 
14:53 

8/05/15 
15:33 

EPA 350.1 

EPA 351.2 

El640192 

16887-00-6 

Alkalinity, Total (as CaC03) 

Chloride 

330 

13000 

mg/L 

mg/E 

1.0 

100 

7/24/15 
10:56 

7/23/15 
12:46 

7/24/15 
16:48 

7/28/15 
23:04 

SM 2320B 

EPA 300.0 

14808-79-8 

E701250 

Sullate as S04 

Total Organie Carbon 1.8 mg/L 

100 

1.0 

7/23/15 
12:46 

8/04/15 
9:45 

7/28/15 
23:04 

8/04/15 
20:15 

EPA 300.0 

SM5310B 

E1640424 Hardness (as CaC03) 2900 mg/L 25 7/29/15 
8:04 

8/04/15 
13:14 SM 2340B 

E701177 Nitrate/Nitrite as N 20 mg/L 5.0 7/22/15 
17:41 

7/22/15 
17:41 EPA 353.2 

7723-14-0 Total Phosphorus 0.030 J, QR-1 mg/L 0.010 7/22/15 
16:55 

7/23/15 
16:29 EPA 365.1 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Project: 15-0346, Smokey Mountain Smelters 

Total Metals 

Sample ID: MW07A0715 

Station ID: SMSMW07A 

Lab ID: E152903-08 

Matrix: Groundwater 

Date Collected: 7/15/15 15:57 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Classical/Nutrient Analyses 

Project: 15-0346, Smokey Mountain Smelters 

Sample ID: MW07A0715 

Station ID: SMSMW07A 

Date Collected: 7/15/15 15:57 

Lab ID: E152903-08 

Matrix: Groundwater 

CAS 
Number Analyte Results Qualifiers Units MRL Prepared Analyzed Method 

7664-41-7 

E17148461 

Anunonia as N 

Total Kjeldahl Nitrogen 

19Q _ 

190 

mg/E 

mg/E 

5/0 
5.0 

7/21/15 
11:00 

7/21/15 
10:39 

7/22/15 
14:53 

8/05/15 
15:33 

EPA 350.1 

EPA 351.2 

El640192 

16887-00-6 

Alkalinity, Total (as CaC03) 

Chloride 

1200 

16000 

mg/L 

mg/E 

1.0 

100 

7/24/15 
10:56 

7/23/15 
12:46 

7/24/15 
16:48 

7/28/15 
23:25 

SM 2320B 

EPA 300.0 

14808-79-8 

E701250 

Sulfate as S04 

Total Organie Carbon 

linn 

21 mg/L 

100 

1.0 

7/23/15 
12:46 

8/04/15 
9:45 

7/28/15 
23:25 

8/04/15 
20:43 

EPA 300.0 

SM5310B 

E1640424 Hardness (as CaC03) 450 mg/L 33 7/29/15 
8:04 

8/04/15 
13:17 SM 2340B 

E701177 Nitrate/Nitrite as N 2.8 mg/L 0.50 7/22/15 
17:41 

7/22/15 
17:41 EPA 353.2 

7723-14-0 Total Phosphorus 0.12 mg/L 0.010 7/22/15 
16:55 

7/23/15 
16:29 EPA 365.1 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Project: 15-0346, Smokey Mountain Smelters 

Total Metals 

Sample ID: MW07B0715 

Station ID: SMSMW07B 

Lab ID: E152903-09 

Matrix: Groundwater 

Date Collected: 7/15/15 17:10 

Results Qualifiers Units MRL Prepared Analyzed Method 

350 U 

7/29/15 8/04/15 
8;04 13:19 

7/29/15 8/19/15 
8:09 0:56 

J/29/15 8/19/15 
8:09 0:56 

7/29/15 8/04/15 
8:04 13:19 

7/29/15 8/04/15 
8:04 13:19 

7/29/15 8/18/15 
8:09 22:36 

7/29/15 8/04/15 
8:04 13:19 

7/29/15 8/04/15 
8:04 13:19 

7/29/15 8/04/15 
8:04 13:19 

7/29/15 8/04/15 
8:04 13:19 

7/29/15 8/04/15 
8:04 13:19 

7/29/15 8/19/15 
8:09 0:56 

7/29/15 8/04/15 
8:04 13:19 

7/29/15 8/04/15 
8:04 13:19 

7/29/15 8/04/15 
8:04 13:19 

7/29/15 8/04/15 
8:04 13:19 

7/29/15 8/04/15 
8:04 13:19 

7/29/15 8/18/15 
8:09 22:36 

7/29/15 8/04/15 
8:04 13:19 

7/29/15 8/04/15 
8:04 13:19 

7/29/15 8/04/15 
8:04 13:19 

7/29/15 8/19/15 
8:09 0:56 

7/29/15 8/04/15 
8:04 13:19 

7/29/15 8/04/15 
8:04 13:19 

7/29/15 8/04/15 
8:04 13:19 

7/29/15 8/04/15 
8:04 13:19 

7/29/15 8/04/15 
8:04 13:19 

EPA 6010 

EPA 200.8 

EPA 20 

EPA 6010 

EPA 200.8 

EPA 6010 

EPA 6010 

EPA 200.8 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Classical/Nutrient Analyses 

Project: 15-0346, Smokey Mountain Smelters 

Sample ID: MW07B0715 

Station ID: SMSMW07B 

Date Collected: 7/15/15 17:10 

Lab ID: E152903-09 

Matrix: Groundwater 

CAS 
Number Analyte Results Qualifiers Units MRL Prepared Analyzed Method 

7664-41-7 

E17148461 

Anunonia as N 

Total Kjeldahl Nitrogen 

500 

440 

mg/E 

mg/E 

5/0 
5.0 

7/21/15 
11:00 

7/21/15 
10:39 

7/22/15 
14:53 

8/05/15 
15:33 

EPA 350.1 

EPA 351.2 

El640192 

16887-00-6 

Alkalinity, Total (as CaC03) 

Chloride 

1300 

32000 

mg/L 

mg/E 

1.0 

100 

7/24/15 
10:56 

7/23/15 
12:46 

7/24/15 
16:48 

7/28/15 
23:46 

SM 2320B 

EPA 300.0 

14808-79-8 

E701250 

Sullate as S04 

Total Organie Carbon 38 mg/L 

100 

1.0 

7/23/15 
12:46 

8/04/15 
9:45 

7/28/15 
23:46 

8/04/15 
21:11 

EPA 300.0 

SM5310B 

E1640424 Hardness (as CaC03) 700 mg/L 58 7/29/15 
8:04 

8/04/15 
13:19 SM 2340B 

E701177 Nitrate/Nitrite as N 3.4 mg/L 0.50 7/22/15 
17:41 

7/22/15 
17:41 EPA 353.2 

7723-14-0 Total Phosphorus 0.26 mg/L 0.010 7/22/15 
16:55 

7/23/15 
16:29 EPA 365.1 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
Region 4 Science and Ecosystem Support Division 

980 College Station Road, Athens, Georgia 30605-2700 
D.A.R.T. Id: 15-0346 

Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Project: 15-0346, Smokey Mountain Smelters 

Total Metals 

Sample ID: MW08A0715 

Station ID: SMSMW08A 

Lab ID: E152903-10 

Matrix: Groundwater 

Date Collected: 7/15/15 9:12 

7440-50-8 

7439-92-1 

7439-96-5 

•39=9i 

7440-02-0 

7782-49-2 

'MS-22-i 

7440-23-5 

j744fl-24-6 

7440-28-0 

j744P-31-5 

7440-32-6 

17440-62-2 

7440-65-5 

Copper 

Lead 

Manganese 

Niekel 

Selenium 

Silver 

Sodium 

Strontium 

Thallium 

Tin 

Titanium 

I 440-66-6 

Vanadium 

Yttrium 

Zinc 

25. U, 
50 U 

5.0 u 

14QQ, 

190 

50 U 

10 U 

• 25 U, 

1100000 

5.0 U 

50 U 

ug/L 

25 
50 

7/29/15 
8:04 

7/29/15 
8:04 

Ug/L 5.0 

ug/L 

1200 

25 

ug/L 

ug/L 

50 

10 

7/29/15 
8:04 

°T/29/15 
8:04 

7/29/15 
8:09 

^/29/15 
8:04 

7/29/15 
8:04 

°T/29/15 
8:04 

7/29/15 
8:04 

Ug/L 

ug/L 

25 

5000 

25 

5.0 

75 

25 

ug/L 50 

7/29/15 
8:09 

7/29/15 
8:04 

7/29/15 
8:04 

7/29/15 
8:04 

7/29/15 
8:09 

7/29/15 
8:04 

7/29/15 
8:04 

7/29/15 
8:04 

7/29/15 
8:04 

~/29/15 
8:04 

8/04/15 
13:22 

8/04/15 
13:22 

8/04/15 
13:22 

8/04/15 
13:22 

8/19/15 
1:03 

8/04/15 
13:22 

8/04/15 
13:22 

8/04/15 
13:22 

8/04/15 
13:22 

8/04/15 
13:22 

8/19/15 
1:03 

8/04/15 
13:22 

8/04/15 
13:22 

8/04/15 
13:22 

8/19/15 
1:03 

8/04/15 
13:22 

8/04/15 
13:22 

8/04/15 
13:22 

8/04/15 
13:22 

8/04/15 
13:22 

EPA 6010 

EPA 200.8 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Classical/Nutrient Analyses 

Project: 15-0346, Smokey Mountain Smelters 

Sample ID: MW08A0715 

Station ID: SMSMW08A 

Date Collected: 7/15/15 9:12 

Lab ID: E152903-10 

Matrix: Groundwater 

CAS 
Number Analyte Results Qualifiers Units MRL Prepared Analyzed Method 

7664-41-7 

E17148461 

Anunonia as N 

Total Kjeldahl Nitrogen 

41 

35 

mg/E 

mg/E 

_ 0.5fl 

0.50 

7/21/15 
11:00 

7/21/15 
10:39 

7/22/15 
14:53 

8/05/15 
15:33 

EPA 350.1 

EPA 351.2 

El640192 Alkalinity, Total (as CaC03) 740 ^ mg/L 1.0 7/24/15 
10:56 

7/24/15 
16:48 SM 2320B 

16887-00-6 Chloride 1200 CRb mg/E 5.0 7/23/15 
12:46 

7/27/15 
23:54 EPA 300.0 

14808-79-8 Sullate as S04 _ mg/E 5.0 7/23/15 
12:46 

7/27/15 
23:54 EPA 300.0 

E701250 Total Organie Carbon 15 mg/L 1.0 8/04/15 
9:45 

8/04/15 
21:37 SM5310B 

E1640424 Hardness (as CaC03) 8.4 mg/L 8.3 7/29/15 
8:04 

8/04/15 
13:22 SM 2340B 

E701177 Nitrate/Nitrite as N 0.82 mg/L 0.25 8/12/15 
14:21 

8/12/15 
14:21 EPA 353.2 

7723-14-0 Total Phosphorus 1.5 mg/L 0.10 7/22/15 
16:55 

7/23/15 
16:29 EPA 365.1 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Project: 15-0346, Smokey Mountain Smelters 

Total Metals 

Sample ID: MW10A0715 

Station ID: SMSMWIOA 

Lab ID: E152903-11 

Matrix: Groundwater 

Date Collected: 7/14/15 11:20 

CAS 
Number Analyte Results Qualifiers Units MRL Prepared Analyzed Method 

7429-90-5 

7440-36-0 

7440-39-3 

Aluminum 

Antimony 

Barium 

20QQOa 

5.0 U ug/L 

250fl 

5.0 

A 
120 U ug/L 120 

A 

7/29/15 
8;04 

7/29/15 
8:09 

•7/29/15 
8:09 

7/29/15 
8:04 

"7/29/15 
8:04 

8/04/15 
13:25 

8/19/15 
1:09 

8/19/15 
1:09 

8/04/15 
13:25 

8/04/15 
13:25 

EPA 6010 

EPA 200.8 

EPA2I 

EPA 6010 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Classical/Nutrient Analyses 

Project: 15-0346, Smokey Mountain Smelters 

Sample ID: MW10A0715 

Station ID: SMSMWIOA 

Date Collected: 7/14/15 11:20 

Lab ID: E152903-11 

Matrix: Groundwater 

CAS 
Number Analyte Results Qualifiers Units MRL Prepared Analyzed Method 

7664-41-7 

E17148461 

Anunonia as N 

Total Kjeldahl Nitrogen 

o.flsaij 

0.34 

mg/E 

mg/E 

^ Q,Q5fl 

0.050 

7/21/15 
11:00 

7/21/15 
10:39 

7/22/15 
14:53 

8/05/15 
15:33 

EPA 350.1 

EPA 351.2 

L1640192 

16887-00-6 

Alkalinity, Total (as CaC03): 

Chloride 

NA-12 

1300 mg/E 

1.0 

5.0 

7 24, 15 
10:56 

7/23/15 
12:46 

7/24/15 
16:48 

7/29/15 
0:07 

SM2320B 

EPA 300.0 

y|^9-8 Sulfate as S04 9qnn me/L 5.0 7/23/15 7/29/15 y|^9-8 Sulfate as S04 9qnn 5.0 12:46 0:07 

E701250 Total Organic Carbon 1.5 mg/E 1.0 8/04/15 
9:45 

8/04/15 
21:56 SM 531 OB 

:fel640424 Hardness (as CaC03) 1400 mg/E 41 7/29/15 
8:04 

8/04/15 
13:25 SM 2340B 

E701177 Nitrate/Nitrite as N 24 mg/E 5.0 7/22/15 
17:41 

7/22/15 
17:41 EPA 353.2 

^23-14-0 Total Phosphorus 0.058 mg/E 0.010 7/22/15 
16:55 

7/23/15 
16:29 EPA 365.1 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Project: 15-0346, Smokey Mountain Smelters 

Total Metals 

Sample ID: MW10B0715 

Station ID: SMSMWIOB 

Lab ID: E152903-12 

Matrix: Groundwater 

Date Collected: 7/14/15 13:30 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Classical/Nutrient Analyses 

Project: 15-0346, Smokey Mountain Smelters 

Sample ID: MW10B0715 

Station ID: SMSMWIOB 

Date Collected: 7/14/15 13:30 

Lab ID: E152903-12 

Matrix: Groundwater 

CAS 
Number Analyte Results Qualifiers Units MRL Prepared Analyzed Method 

7664-41-7 

E17148461 

Anunonia as N 

Total Kjeldahl Nitrogen 

Q.flia 
0.33 

mg/E 

mg/E 

^ Q,Q5fl 

0.050 

7/21/15 
11:00 

7/21/15 
10:39 

7/22/15 
14:53 

8/05/15 
15:33 

EPA 350.1 

EPA 351.2 

El640192 

16887-00-6 

Alkalinity, Total (as CaC03) 

Chloride 

390 

91 

mg/L 

mg/E 

1.0 

0.10 

7/24/15 
10:56 

7/23/15 
12:46 

7/24/15 
16:48 

7/28/15 
2:42 

SM 2320B 

EPA 300.0 

14808-79-8 

E701250 

Sulfate as S04 

Total Organie Carbon 

7sn 

2.5 mg/L 

0.10 

1.0 

7/23/15 
12:46 

8/04/15 
9:45 

7/28/15 
2:42 

8/04/15 
22:20 

EPA 300.0 

SM5310B 

E1640424 Hardness (as CaC03) 1100 mg/L 8.3 7/29/15 
8:04 

8/04/15 
13:27 SM 2340B 

E701177 Nitrate/Nitrite as N 3.6 mg/L 1.0 7/22/15 
17:41 

7/22/15 
17:41 EPA 353.2 

7723-14-0 Total Phosphorus 0.010 U, J,QR-1 mg/L 0.010 7/22/15 
16:55 

7/23/15 
16:29 EPA 365.1 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Project: 15-0346, Smokey Mountain Smelters 

Total Metals 

Sample ID: MW11A0715 

Station ID: SMSMWllA 

Lab ID: E152903-13 

Matrix: Groundwater 

Date Collected: 7/15/15 14:50 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Classical/Nutrient Analyses 

Project: 15-0346, Smokey Mountain Smelters 

Sample ID: MW11A0715 

Station ID: SMSMWllA 

Date Collected: 7/15/15 14:50 

Lab ID: E152903-13 

Matrix: Groundwater 

CAS 
Number Analyte Results Qualifiers Units MRL Prepared Analyzed Method 

7664-41-7 

E17148461 

Anunonia as N 

Total Kjeldahl Nitrogen 

43 

34 

mg/E 

mg/E 

_ 0.5fl 

0.50 

7/21/15 
11:00 

7/21/15 
10:39 

7/22/15 
14:53 

8/05/15 
15:33 

EPA 350.1 

EPA 351.2 

El640192 

16887-00-6 

Alkalinity, Total (as CaC03) 

Chloride 

730 ^ 

1600 CRb 

mg/L 

mg/E 

1.0 

5.0 

7/29/15 
14:00 

7/23/15 
12:46 

7/29/15 
14:22 

7/28/15 
3:03 

SM 2320B 

EPA 300.0 

14808-79-8 

E701250 

Sullate as S04 

Total Organie Carbon 

^^^^LllO CRb 

11 

_ mg/E 

mg/L 

5.0 

1.0 

7/23/15 
12:46 

8/04/15 
9:45 

7/28/15 
3:03 

8/04/15 
23:30 

EPA 300.0 

SM5310B 

E1640424 Hardness (as CaC03) 9.6 mg/L 8.3 7/29/15 
8:04 

8/04/15 
13:43 SM 2340B 

E701177 Nitrate/Nitrite as N 5.8 mg/L 1.0 7/22/15 
17:41 

7/22/15 
17:41 EPA 353.2 

7723-14-0 Total Phosphorus 1.2 mg/L 0.10 7/22/15 
16:55 

7/23/15 
16:29 EPA 365.1 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Project: 15-0346, Smokey Mountain Smelters 

Total Metals 

Sample ID: MW11B0715 

Station ID: SMSMWllB 

Lab ID: E152903-14 

Matrix: Groundwater 

Date Collected: 7/15/15 14:02 

Analyte Results Qualifiers Units MRL Prepared Analyzed Method 

7440-43-9 

7440-47-3 

7440-50-8 

mk 
7439-92-1 

7439-96-5 

•39=9i 

7440-02-0 

7782-49-2 

'44fl-22-# 

7440-23-5 

j744fl-24-6 

7440-28-0 

j744P-31-5 

7440-32-6 

17440-62-2 

7440-65-5 

Cadmium 

Chromium 

Copper 

Lead 

Manganese 

Niekel 

Selenium 

Silver 

Sodium 

Strontium 

Thallium 

Tin 

Titanium 

I 440-66-6 

Vanadium 

Yttrium 

Zinc 

1.2 U 

25 U 

25. U, 

50 U 

2.5 U 

1200 

74 

• 25AJ, 
1100000 

2.5 U 

50 U 

ug/L 

50fl 

2.5 

A 
ug/L 

,24 
25 

A 
ug/L 1.2 

A 
Ug/L 25 

ug/L 

25 
50 

ug/L 2.5 

ug/L 

ma 
25 

ug/L 

ug/L 

25 

5000 

25 

2.5 

75 

25 

ug/L 50 

7/29/15 
8;04 

7/29/15 
8:09 

1729/15 
8:09 

7/29/15 
8:04 

•7/29/15 
8:04 

7/29/15 
8:09 

•7/29/15 
8:04 

7/29/15 
8:04 

7/29/15 
8:04 

7/29/15 
8:04 

1/29/15 
8:04 

7/29/15 
8:09 

1/29/15 
8:04 

7/29/15 
8:04 

7/29/15 
8:04 

7/29/15 
8:04 

7/29/15 
8:04 

7/29/15 
8:09 

7/29/15 
8:04 

7/29/15 
8:04 

7/29/15 
8:04 

7/29/15 
8:04 

1/29/15 
8:04 

8/04/15 
13:51 

8/19/15 
1:41 

EPA 6010 

EPA 200.8 

8/04/15 
13:51 

8/04/15 
13:51 

8/04/15 
13:51 

8/19/15 
1:41 

8/04/15 
13:51 

8/04/15 
13:51 

8/04/15 
13:51 

8/04/15 
13:51 

8/04/15 
13:51 

8/19/15 
1:41 

8/04/15 
13:51 

8/04/15 
13:51 

8/04/15 
13:51 

8/19/15 
1:41 

8/04/15 
13:51 

8/04/15 
13:51 

8/04/15 
13:51 

8/04/15 
13:51 

8/04/15 
13:51 

EPA 20 

EPA 6010 

EPA 200.8 

EPA 6010 

EPA 6010 

EPA 200.8 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Classical/Nutrient Analyses 

Project: 15-0346, Smokey Mountain Smelters 

Sample ID: MW11B0715 

Station ID: SMSMWllB 

Date Collected: 7/15/15 14:02 

Lab ID: E152903-14 

Matrix: Groundwater 

CAS 
Number Analyte Results Qualifiers Units MRL Prepared Analyzed Method 

7664-41-7 

E17148461 

Anunonia as N 

Total Kjeldahl Nitrogen 

m 
66 

mg/E 

mg/E 

5/0 
5.0 

7/21/15 
11:00 

7/21/15 
10:39 

7/22/15 
14:53 

8/05/15 
15:33 

EPA 350.1 

EPA 351.2 

El640192 

16887-00-6 

Alkalinity, Total (as CaC03) 

Chloride 

1300 

3000 CRb 

mg/L 

mg/E 

1.0 

5.0 

7/29/15 
14:00 

7/23/15 
12:46 

7/29/15 
14:33 

7/28/15 
3:24 

SM 2320B 

EPA 300.0 

14808-79-8 

E701250 

Sulfate as S04 

Total Organie Carbon 

120 CRb 

25 

mg/E 

mg/L 

5.0 

1.0 

7/23/15 
12:46 

8/04/15 
9:45 

7/28/15 
3:24 

8/04/15 
23:57 

EPA 300.0 

SM5310B 

E1640424 Hardness (as CaC03) 11 mg/L 8.3 7/29/15 
8:04 

8/04/15 
13:51 SM 2340B 

E701177 Nitrate/Nitrite as N 0.31 mg/L 0.050 7/22/15 
17:41 

7/22/15 
17:41 EPA 353.2 

7723-14-0 Total Phosphorus 0.26 mg/L 0.010 7/22/15 
16:55 

7/23/15 
16:29 EPA 365.1 

Page 33 of 69 

Page 99 of 135 

E152903 CNATMTL FINAL 09 02 15 0835 

Revision 1 

9/2/15 8:35 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Project: 15-0346, Smokey Mountain Smelters 

Total Metals 

Sample ID: MW12A0715 

Station ID: SMSMW12A 

Lab ID: E152903-15 

Matrix: Groundwater 

Date Collected: 7/15/15 16:10 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Classical/Nutrient Analyses 

Project: 15-0346, Smokey Mountain Smelters 

Sample ID: MW12A0715 

Station ID: SMSMW12A 

Date Collected: 7/15/15 16:10 

Lab ID: E152903-15 

Matrix: Groundwater 

CAS 
Number Analyte Results Qualifiers Units MRL Prepared Analyzed Method 

7664-41-7 

E17148461 

Anunonia as N 

Total Kjeldahl Nitrogen 

lA. 

1.6 

mg/E 

mg/E 

^ Q,Q5fl 

0.050 

7/21/15 
11:00 

7/21/15 
10:39 

7/22/15 
14:53 

8/05/15 
15:33 

EPA 350.1 

EPA 351.2 

El640192 

16887-00-6 

Alkalinity, Total (as CaC03) 

Chloride 

440 

560 

mg/L 

mg/E 

1.0 

0.10 

7/29/15 
14:00 

7/23/15 
12:46 

7/29/15 
14:45 

7/28/15 
3:45 

SM 2320B 

EPA 300.0 

14808-79-8 

E701250 

Sulfate as S04 

Total Organie Carbon 

770 

1.8 mg/L 

0.10 

1.0 

7/23/15 
12:46 

8/04/15 
9:45 

7/28/15 
3:45 

8/05/15 
0:21 

EPA 300.0 

SM5310B 

E1640424 Hardness (as CaC03) 3400 mg/L 8.3 7/29/15 
8:04 

8/04/15 
13:54 SM 2340B 

E701177 Nitrate/Nitrite as N 20 mg/L 5.0 8/12/15 
14:21 

8/12/15 
14:21 EPA 353.2 

7723-14-0 Total Phosphorus 0.014 J, QR-1 mg/L 0.010 7/22/15 
16:55 

7/23/15 
16:29 EPA 365.1 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Project: 15-0346, Smokey Mountain Smelters 

Total Metals 

Sample ID: MW12B0715 

Station ID: SMSMW12B 

Lab ID: E152903-16 

Matrix: Groundwater 

Date Collected: 7/15/15 18:00 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Classical/Nutrient Analyses 

Project: 15-0346, Smokey Mountain Smelters 

Sample ID: MW12B0715 

Station ID: SMSMW12B 

Date Collected: 7/15/15 18:00 

Lab ID: E152903-16 

Matrix: Groundwater 

CAS 
Number Analyte Results Qualifiers Units MRL Prepared Analyzed Method 

7664-41-7 

E17148461 

Anunonia as N 

Total Kjeldahl Nitrogen 

.14 _ 
10 

mg/E 

mg/E 

_ O.M) 
0.50 

7/21/15 
11:00 

7/21/15 
10:39 

7/22/15 
14:53 

8/05/15 
15:33 

EPA 350.1 

EPA 351.2 

El640192 Alkalinity, Total (as CaC03) 410 mg/L 1.0 7/24/15 
10:56 

7/24/15 
16:48 SM 2320B 

16887-00-6 Chloride 3900 mg/E 0.10 7/23/15 
12:46 

7/28/15 
4:06 EPA 300.0 

14808-79-8 Sulfate as S04 ISO 0.10 
7/23/15 
12:46 

7/28/15 
4:06 EPA 300.0 

E701250 Total Organie Carbon 2.8 mg/L 1.0 8/04/15 
9:45 

8/05/15 
0:47 SM5310B 

E1640424 Hardness (as CaC03) 2400 mg/L 17 7/29/15 
8:04 

8/04/15 
13:56 SM 2340B 

E701177 Nitrate/Nitrite as N 63 mg/L 5.0 7/22/15 
17:41 

7/22/15 
17:41 EPA 353.2 

7723-14-0 Total Phosphorus 0.13 mg/L 0.010 7/22/15 
16:55 

7/23/15 
16:29 EPA 365.1 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Project: 15-0346, Smokey Mountain Smelters 

Total Metals 

Sample ID: MW13A0715 

Station ID: SMSMW13A 

Lab ID: E152903-17 

Matrix: Groundwater 

Date Collected: 7/14/15 13:15 

Page 38 of 69 

Page 104 of 135 

E152903 CNATMTL FINAL 09 02 15 0835 

Revision 1 

9/2/15 8:35 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Classical/Nutrient Analyses 

Project: 15-0346, Smokey Mountain Smelters 

Sample ID: MW13A0715 

Station ID: SMSMW13A 

Date Collected: 7/14/15 13:15 

Lab ID: E152903-17 

Matrix: Groundwater 

CAS 
Number Analyte Results Qualifiers Units MRL Prepared Analyzed Method 

7664-41-7 

E17148461 

Anunonia as N 

Total Kjeldahl Nitrogen 

oAsa u_ 
0.30 

mg/E 

mg/E 

^ Q,Q5fl 

0.050 

7/21/15 
11:00 

7/21/15 
10:39 

7/22/15 
14:53 

8/05/15 
15:33 

EPA 350.1 

EPA 351.2 

El640192 

16887-00-6 

Alkalinity, Total (as CaC03) 

Chloride 

4.3 

280 

mg/L 

mg/E 

1.0 

0.10 

7/24/15 
10:56 

7/23/15 
12:46 

7/24/15 
16:48 

7/28/15 
4:27 

SM 2320B 

EPA 300.0 

14808-79-8 

E701250 

Sulfate as S04 

Total Organie Carbon 

780 

1.5 mg/L 

0.10 

1.0 

7/23/15 
12:46 

8/04/15 
9:45 

7/28/15 
4:27 

8/05/15 
1:04 

EPA 300.0 

SM5310B 

E1640424 Hardness (as CaC03) 140 mg/L 1.7 7/29/15 
8:04 

8/04/15 
13:59 SM 2340B 

E701177 Nitrate/Nitrite as N 8.6 mg/L 0.50 7/22/15 
17:41 

7/22/15 
17:41 EPA 353.2 

7723-14-0 Total Phosphorus 0.010 U, J,QR-1 mg/L 0.010 7/22/15 
16:55 

7/23/15 
16:29 EPA 365.1 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Project: 15-0346, Smokey Mountain Smelters 

Total Metals 

Sample ID: MW13B0715 

Station ID: SMSMW13B 

Lab ID: E152903-18 

Matrix: Groundwater 

Date Collected: 7/14/15 11:46 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Classical/Nutrient Analyses 

Project: 15-0346, Smokey Mountain Smelters 

Sample ID: MW13B0715 

Station ID: SMSMW13B 

Date Collected: 7/14/15 11:46 

Lab ID: E152903-18 

Matrix: Groundwater 

CAS 
Number Analyte Results Qualifiers Units MRL Prepared Analyzed Method 

7664-41-7 

E17148461 

Anunonia as N 

Total Kjeldahl Nitrogen 

0.050 U 

0.087 J, QR-1 

mg/E 

mg/E 

^ Q,Q5fl 

0.050 

7/21/15 
11:00 

7/21/15 
10:39 

7/22/15 
14:53 

8/05/15 
15:33 

EPA 350.1 

EPA 351.2 

El640192 

16887-00-6 

Alkalinity, Total (as CaC03) 

Chloride 

270 

23 

mg/L 

mg/E 

1.0 

0.10 

7/24/15 
10:56 

7/23/15 
12:46 

7/24/15 
16:48 

7/28/15 
4:48 

SM 2320B 

EPA 300.0 

14808-79-8 Sulfate as S04 73 ms/L 0.10 
7/23/15 
12:46 

7/28/15 EPA 300.0 14808-79-8 0.10 
7/23/15 
12:46 4:48 EPA 300.0 

E701250 Total Organie Carbon 1.0 u mg/E 1.0 8/04/15 
9:45 

8/05/15 
1:21 SM5310B 

E1640424 Hardness (as CaC03) 340 mg/L 3.3 7/29/15 
8:04 

8/04/15 
14:02 SM 2340B 

E701177 Nitrate/Nitrite as N 1.9 mg/L 0.50 7/22/15 
17:41 

7/22/15 
17:41 EPA 353.2 

7723-14-0 Total Phosphorus 0.010 U, J, QR-1 mg/L 0.010 7/22/15 
16:55 

7/23/15 
16:29 EPA 365.1 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Project: 15-0346, Smokey Mountain Smelters 

Total Metals 

Sample ID: SMSSW010715 

Station ID: SMSSWOl 

Lab ID: E152903-19 

Matrix: Surface Water 

Date Collected: 7/15/15 8:10 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Project: 15-0346, Smokey Mountain Smelters 

Total Metals 

Sample ID: SMSSW020715 

Station ID: SMSSW02 

Lab ID: E152903-20 

Matrix: Surface Water 

Date Collected: 7/15/15 8:24 

Page 43 of 69 

Page 109 of 135 

E152903 CNATMTL FINAL 09 02 15 0835 

Revision 1 

9/2/15 8:35 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Project: 15-0346, Smokey Mountain Smelters 

Total Metals 

Sample ID: SMSSW030715 

Station ID: SMSSW03 

Lab ID: E152903-21 

Matrix: Surface Water 

Date Collected: 7/15/15 8:29 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Project: 15-0346, Smokey Mountain Smelters 

Total Metals 

Sample ID: SMSSW040715 

Station ID: SMSSW04 

Lab ID: E152903-22 

Matrix: Surface Water 

Date Collected: 7/15/15 8:35 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Total Metals (TMTL) - Quality Control 

US-EPA, Region 4, SESD 

Reporting Spike Source %REC RPD 
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch 1507083 - M 200.2 Metals Water 

Blank (1507083-BLKl) 

EPA 6010 

Prepared: 07/29/15 Analyzed: 08/04/15 

Aluminum U 100 ug/L U 

Barium U 5.0 U 

Beryllium U 3.0 U 

Calcium U 250 U 

Chromium U 5.0 u 
Cobalt U 5.0 u 
Copper U 10 u 
Iron U 100 u 
Magnesium U 250 u 
Manganese U 5.0 u 
Molybdenum U 10 u 
Nickel u 10 u 
Potassium u 1000 u 
Silver u 5.0 u 
Sodium u 1000 u 
Strontium u 5.0 u 
Tin u 15 u 
Titanium u 5.0 u 
Vanadium u 5.0 u 
Yttrium u 3.0 u 
Zinc u 10 u 

LCS (1507083-BSl) Prepared: 07/29/15 Analyzed: 08/04/15 

EPA 6010 
Aluminum 4886.3 100 ug/L 5000.0 97.7 85-115 

Barium 193.89 5.0 200.00 96.9 85-115 

Beryllium 48.861 3.0 50.000 97.7 85-115 

Calcium 4620.5 250 5000.0 92.4 85-115 

Chromium 197.42 5.0 200.00 98.7 85-115 

Cobalt 97.120 5.0 100.00 97.1 85-115 

Copper 103.76 10 100.00 104 85-115 

Iron 4921.7 100 5000.0 98.4 85-115 

Magnesium 5048.6 250 5000.0 101 85-115 

Manganese 489.27 5.0 500.00 97.9 85-115 

Molybdenum 98.082 10 100.00 98.1 85-115 

Nickel 194.11 10 200.00 97.1 85-115 

Potassium 9549.9 1000 10000 95.5 85-115 

Silver 96.805 5.0 100.00 96.8 85-115 

Sodium 10584 1000 10000 106 85-115 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Total Metals (TMTL) - Quality Control 

US-EPA, Region 4, SESD 

Reporting Spike Source %REC RPD 
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch 1507083 - M 200.2 Metals Water 

LCS (1507083-BSl) Prepared: 07/29/15 Analyzed: 08/04/15 

Strontium 104.14 5.0 ug/L 100.00 104 85-115 

Tin 94.053 15 100.00 94.1 85-115 

Titanium 106.09 5.0 100.00 106 85-115 

Vanadium 99.209 5.0 100.00 99.2 85-115 

Yttrium 99.968 3.0 100.00 100 85-115 

Zinc 194.58 10 200.00 97.3 85-115 

Matrix Spike (1507083-MSl) Source : E152903-03 Prepared: 07/29/15 Analyzed: 08/04/15 

EPA 6010 
Aluminum 99657 2000 ug/L 100000 1799.0 97.9 80-120 X-PDS 

Barium 4101.9 100 4000.0 109.27 99.8 80-120 X-PDS 

Beryllium 949.93 60 1000.0 U 95.0 80-120 X-PDS 

Calcium 447800 5000 100000 284630 163 80-120 X-PDS, 
QM-2 

Chromium 3762.6 100 4000.0 U 94.1 80-120 X-PDS 

Cobalt 1796.7 100 2000.0 U 89.8 80-120 X-PDS 

Copper 2003.5 200 2000.0 U 100 80-120 X-PDS 

Iron 101850 2000 100000 1635.2 100 80-120 X-PDS 

Magnesium 139810 5000 100000 29303 111 80-120 X-PDS 

Manganese 28673 100 10000 15310 134 80-120 X-PDS, 
QM-2 

Molybdenum 1824.1 200 2000.0 U 91.2 80-120 X-PDS 

Nickel 3572.8 200 4000.0 29.909 88.6 80-120 X-PDS 

Potassium 1300000 20000 200000 843220 228 80-120 X-PDS, 
QM-2 

Silver 1989.1 100 2000.0 U 99.5 80-120 X-PDS 

Sodium 7388900 20000 200000 5715400 837 80-120 X-PDS, 
XM-1 

Strontium 2596.1 100 2000.0 519.75 104 80-120 X-PDS 

Tin 1658.1 300 2000.0 U 82.9 80-120 X-PDS 

Titanium 2124.7 100 2000.0 8.3571 106 80-120 X-PDS 

Vanadium 1877.9 100 2000.0 U 93.9 80-120 X-PDS 

Yttrium 1931.0 60 2000.0 43.425 94.4 80-120 X-PDS 

Zinc 3744.4 200 4000.0 U 93.6 80-120 X-PDS 

Page 47 of 69 

Page 113 of 135 

E152903 CNATMTL FINAL 09 02 15 0835 

Revision 1 

9/2/15 8:35 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Total Metals (TMTL) - Quality Control 

US-EPA, Region 4, SESD 

Reporting Spike Source %REC RPD 
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch 1507083 - M 200.2 Metals Water 

Matrix Spike (1507083-MS2) 

EPA 6010 

Source: E152903-13 Prepared: 07/29/15 Analyzed: 08/04/15 

Aluminum 4808.3 500 ug/L 5000.0 218.91 91.8 75-125 

Barium 183.05 25 200.00 5.1113 89.0 75-125 

Beryllium 43.563 15 50.000 U 87.1 75-125 

Calcium 7502.1 1200 5000.0 2934.9 91.3 75-125 

Chromium 173.92 25 200.00 U 87.0 75-125 

Cobalt 82.135 25 100.00 U 82.1 75-125 

Copper 89.610 50 100.00 U 89.6 75-125 

Iron 4699.8 500 5000.0 U 94.0 75-125 

Magnesium 5317.0 1200 5000.0 543.78 95.5 75-125 

Manganese 483.34 25 500.00 18.833 92.9 75-125 

Molybdenum 122.80 50 100.00 35.815 87.0 75-125 

Nickel 170.98 50 200.00 5.6072 82.7 75-125 

Potassium 76122 5000 10000 64848 113 75-125 

Silver 94.087 25 100.00 U 94.1 75-125 

Sodium 1307500 5000 10000 1285300 222 75-125 XM-1 

Strontium 99.300 25 100.00 7.2404 92.1 75-125 

Tin 74.202 75 100.00 U 74.2 75-125 QM-1,U 

Titanium 96.601 25 100.00 U 96.6 75-125 

Vanadium 83.700 25 100.00 U 83.7 75-125 

Yttrium 87.867 15 100.00 U 87.9 75-125 

Zinc 174.40 50 200.00 U 87.2 75-125 

Matrix Spike Dup (1507083-MSDl) Source: E152903-03 Prepared: 07/29/15 Analyzed:' 08/04/15 

EPA 6010 
Aluminum 99658 2000 ug/L 100000 1799.0 97.9 80-120 0.000196 20 X-PDS 

Barium 4181.3 100 4000.0 109.27 102 80-120 1.92 20 X-PDS 

Beryllium 993.21 60 1000.0 U 99.3 80-120 4.45 20 X-PDS 

Calcium 

Chromium 

454990 

3912.8 

5000 

100 

100000 

4000.0 

284630 

U 

170 

97.8 

80-120 

80-120 

1.59 

3.91 

20 

20 

X-PDS, 
QM-2 

X-PDS 

Cobalt 1864.4 100 2000.0 U 93.2 80-120 3.70 20 X-PDS 

Copper 2008.9 200 2000.0 U 100 80-120 0.271 20 X-PDS 

Iron 102840 2000 100000 1635.2 101 80-120 0.960 20 X-PDS 

Magnesium 139060 5000 100000 29303 110 80-120 0.540 20 X-PDS 

Manganese 

Molybdenum 

29036 

1921.5 

100 

200 

10000 

2000.0 

15310 

U 

137 

96.1 

80-120 

80-120 

1.26 

5.20 

20 

20 

X-PDS, 
QM-2 

X-PDS 

Nickel 3728.9 200 4000.0 29.909 92.5 80-120 4.27 20 X-PDS 

Potassium 1295400 20000 200000 843220 226 80-120 0.354 20 X-PDS, 
QM-2 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Total Metals (TMTL) - Quality Control 

US-EPA, Region 4, SESD 

Reporting Spike Source %REC RPD 
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch 1507083 - M 200.2 Metals Water 

Matrix Spike Dup (1507083-MSDl) Source E152903-03 Prepared: 07/29/15 Analyzed: 08/04/15 

Silver 2046.8 100 ug/L 2000.0 U 102 80-120 2.86 20 X-PDS 

Sodium 7457900 20000 200000 5715400 871 80-120 0.929 20 X-PDS, 
XM-1 

Strontium 2607.8 100 2000.0 519.75 104 80-120 0.449 20 X-PDS 

Tin 1723.5 300 2000.0 U 86.2 80-120 3.87 20 X-PDS 

Titanium 2145.3 100 2000.0 8.3571 107 80-120 0.965 20 X-PDS 

Vanadium 1946.1 100 2000.0 U 97.3 80-120 3.57 20 X-PDS 

Yttrium 2014.8 60 2000.0 43.425 98.6 80-120 4.25 20 X-PDS 

Zinc 3916.4 200 4000.0 U 97.9 80-120 4.49 20 X-PDS 

Matrix Spike Dup (1507083-MSD2) Source: ; E152903-13 Prepared: 07/29/15 Analyzed: 08/04/15 

EPA 6010 
Aluminum 4641.4 500 ug/L 5000.0 218.91 88.5 75-125 3.53 20 

Barium 182.22 25 200.00 5.1113 88.6 75-125 0.458 20 

Beryllium 42.325 15 50.000 U 84.6 75-125 2.88 20 

Calcium 7390.8 1200 5000.0 2934.9 89.1 75-125 1.49 20 

Chromium 167.94 25 200.00 U 84.0 75-125 3.50 20 

Cobalt 79.035 25 100.00 U 79.0 75-125 3.85 20 

Copper 91.895 50 100.00 U 91.9 75-125 2.52 20 

Iron 4601.4 500 5000.0 U 92.0 75-125 2.12 20 

Magnesium 5115.1 1200 5000.0 543.78 91.4 75-125 3.87 20 

Manganese 473.19 25 500.00 18.833 90.9 75-125 2.12 20 

Molybdenum 121.04 50 100.00 35.815 85.2 75-125 1.44 20 

Nickel 169.16 50 200.00 5.6072 81.8 75-125 1.07 20 

Potassium 73250 5000 10000 64848 84.0 75-125 3.85 20 

Silver 91.007 25 100.00 U 91.0 75-125 3.33 20 

Sodium 1299300 5000 10000 1285300 139 75-125 0.635 20 XM-1 

Strontium 96.968 25 100.00 7.2404 89.7 75-125 2.38 20 

Tin 65.266 75 100.00 U 65.3 75-125 12.8 20 QM-1,U 

Titanium 94.034 25 100.00 U 94.0 75-125 2.69 20 

Vanadium 79.672 25 100.00 U 79.7 75-125 4.93 20 

Yttrium 84.045 15 100.00 U 84.0 75-125 4.45 20 

Zinc 167.80 50 200.00 U 83.9 75-125 3.86 20 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Total Metals (TMTL) - Quality Control 

US-EPA, Region 4, SESD 

Reporting Spike Source %REC RPD 
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch 1507083 - M 200.2 Metals Water 

MRL Verification (1507083-PSl) Prepared: 07/29/15 Analyzed: 08/04/15 

EPA 6010 
Aluminum 0.10551 mg/L 0.10000 106 70-130 MRL-2 

Barium 4.7276 ug/L 5.0000 94.6 70-130 MRL-2 

Beryllium 2.6064 " 3.0000 86.9 70-130 MRL-2 

Calcium 0.24121 mg/L 0.25000 96.5 70-130 MRL-2 

Chromium 4.8998 ug/L 5.0000 98.0 70-130 MRL-2 

Cobalt 4.2563 " 5.0000 85.1 70-130 MRL-2 

Copper 9.6786 " 10.000 96.8 70-130 MRL-2 

Iron 0.10640 mg/L 0.10000 106 70-130 MRL-2 

Magnesium 0.24976 " 0.25000 99.9 70-130 MRL-2 

Manganese 0.0048701 " 0.0050000 97.4 70-130 MRL-2 

Molybdenum 8.9720 ug/L 10.000 89.7 70-130 MRL-2 

Nickel 9.5833 " 10.000 95.8 70-130 MRL-2 

Potassium 0.90098 mg/L 1.0000 90.1 70-130 MRL-2 

Silver 4.6826 ug/L 5.0000 93.7 70-130 MRL-2 

Sodium 1.0331 mg/L 1.0000 103 70-130 MRL-2 

Strontium 5.2786 ug/L 5.0000 106 70-130 MRL-2 

Tin 13.172 It 15.000 87.8 70-130 MRL-2 

Titanium 5.0396 It 5.0000 101 70-130 MRL-2 

Vanadium 4.3846 If 5.0000 87.7 70-130 MRL-2 

Yttrium 2.8396 It 3.0000 94.7 70-130 MRL-2 

Zinc 10.675 10.000 107 70-130 MRL-2 

Batch 1507084 - M 200.2 Metals Water 

Blank (1507084-BLKl) Prepared: 07/29/15 Analyzed: 08/18/15 

EPA 200.8 
Antimony U 1.0 ug/L U 

Arsenic U 1.0 U 

Beryllium U 0.50 U 

Cadmium U 0.50 U 

Lead U 1.0 U 

Selenium U 2.0 U 

Thallium U 1.0 U 

Page 50 of 69 

Page 116 of 135 

E152903 CNATMTL FINAL 09 02 15 0835 

Revision 1 

9/2/15 8:35 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Total Metals (TMTL) - Quality Control 

US-EPA, Region 4, SESD 

Reporting Spike Source %REC RPD 
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch 1507084 - M 200.2 Metals Water 

LCS (1507084-BSl) Prepared: 07/29/15 Analyzed: 08/18/15 

EPA 200.8 
Antimony 199.27 10 ug/L 200.00 99.6 85-115 

Arsenic 202.35 10 200.00 101 85-115 

Beryllium 49.322 5.0 50.000 98.6 85-115 

Cadmium 50.308 5.0 II 50.000 101 85-115 

Lead 204.68 10 It 200.00 102 85-115 

Selenium 211.52 20 It 200.00 106 85-115 

Thallium 201.46 10 It 200.00 101 85-115 

Matrix Spike (1507084-MSl) 

EPA 200.8 
Source: E152903-03 Prepared: 07/29/15 Analyzed: 08/18/15 

Antimony 199.42 10 ug/L 200.00 U 99.7 70-130 

Arsenic 207.09 10 It 200.00 3.6952 104 70-130 

Beryllium 48.842 5.0 It 50.000 0.42814 97.7 70-130 

Cadmium 67.630 5.0 It 50.000 17.746 99.8 70-130 

Lead 181.76 10 II 200.00 2.3310 89.7 70-130 

Selenium 196.26 20 200.00 U 98.1 70-130 

Thallium 178.92 10 200.00 1.1405 88.9 70-130 

Matrix Spike (1507084-MS2) Source: E152903-13 Prepared: 07/29/15 Analyzed: 08/18/15 

EPA 200.8 
Antimony 200.84 10 ug/L 200.00 U 100 70-130 

Arsenic 220.53 10 200.00 101.31 59.6 70-130 

Beryllium 45.742 5.0 It 50.000 U 91.5 70-130 

Cadmium 49.573 5.0 It 50.000 U 99.1 70-130 

Lead 192.22 10 It 200.00 U 96.1 70-130 

Selenium 212.48 20 It 200.00 U 106 70-130 

Thallium 189.35 10 It 200.00 U 94.7 70-130 

QM-1 

Matrix Spike Dup (1507084-MSDl) 

EPA 200.8 
Source: E152903-03 Prepared: 07/29/15 Analyzed: 08/18/15 

Antimony 197.87 10 ug/L 200.00 U 98.9 70-130 0.780 20 

Arsenic 208.78 10 It 200.00 3.6952 104 70-130 0.817 20 

Beryllium 49.316 5.0 It 50.000 0.42814 98.6 70-130 0.965 20 

Cadmium 67.213 5.0 It 50.000 17.746 98.9 70-130 0.618 20 

Lead 181.27 10 200.00 2.3310 89.5 70-130 0.269 20 

Selenium 199.66 20 200.00 U 99.8 70-130 1.72 20 

Thallium 178.79 10 200.00 1.1405 88.8 70-130 0.0736 20 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Total Metals (TMTL) - Quality Control 

US-EPA, Region 4, SESD 

Reporting Spike Source %REC RPD 
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch 1507084 - M 200.2 Metals Water 

Matrix Spike Dup (1507084-MSD2) Source: E152903-13 Prepared: 07/29/15 Analyzed: 08/18/15 

EPA 200.8 
Antimony 201.75 10 ug/L 200.00 U 101 70-130 0.454 20 

Arsenic 217.01 10 200.00 101.31 57.9 70-130 1.61 20 QM-1 

Beryllium 45.455 5.0 50.000 U 90.9 70-130 0.629 20 

Cadmium 49.513 5.0 50.000 U 99.0 70-130 0.122 20 

Lead 190.38 10 200.00 U 95.2 70-130 0.960 20 

Selenium 207.83 20 200.00 U 104 70-130 2.21 20 

Thallium 188.87 10 200.00 U 94.4 70-130 0.250 20 

MRL Verification (1507084-PSl) 

EPA 200.8 
Antimony 

Arsenic 

Beryllium 

Cadmium 

Lead 

Selenium 

Thallium 

Prepared: 07/29/15 Analyzed: 08/18/15 

0.52071 

1.0746 

0.48693 

0.53597 

1.1259 

2.2181 

0.52412 

1.0 

1.0 

0.50 

0.50 

1.0 

2.0 

1.0 

ug/L 0.50000 

1.0000 

0.50000 

0.50000 

1.0000 

2.0000 

0.50000 

104 

107 

97.4 

107 

113 

111 

105 

65-135 

65-135 

65-135 

65-135 

65-135 

65-135 

65-135 

MRL-2, 
U 

MRL-2 

MRL-2, 
U 

MRL-2 

MRL-2 

MRL-2 

MRL-2, 
U 

Batch 1507085 - M 200.2 Metals Water 

Blank (1507085-BLKl) 

EPA 6010 

Prepared: 07/29/15 Analyzed: 08/03/15 

Aluminum u 100 Ug/L U 

Barium u 5.0 U 

Beryllium u 3.0 u 
Calcium u 250 u 
Chromium u 5.0 u 
Cobalt u 5.0 u 
Copper u 10 u 
Iron u 100 u 
Magnesium u 250 u 
Manganese u 5.0 u 
Molybdenum u 10 u 
Nickel u 10 u 
Potassium u 1000 u 
Silver u 5.0 u 
Sodium u 1000 u 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Total Metals (TMTL) - Quality Control 

US-EPA, Region 4, SESD 

Reporting Spike Source %REC RPD 
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch 1507085 - M 200.2 Metals Water 

Blank (1507085-BLKl) 

Strontium 

Tin 

Titanium 

Vanadium 

Yttrium 

Zinc 

U 

U 

U 

u 
u 
u 

5.0 

15 

5.0 

5.0 

3.0 

10 

ug/L 

Prepared: 07/29/15 Analyzed: 08/03/15 

U 

U 

U 

u 
u 
u 

LCS (1507085-BSl) 

EPA 6010 
Prepared: 07/29/15 Analyzed: 08/03/15 

Aluminum 4849.0 100 ug/L 5000.0 97.0 85-115 

Barium 186.31 5.0 200.00 93.2 85-115 

Beryllium 48.388 3.0 50.000 96.8 85-115 

Calcium 4555.2 250 5000.0 91.1 85-115 

Chromium 194.31 5.0 It 200.00 97.2 85-115 

Cobalt 95.811 5.0 It 100.00 95.8 85-115 

Copper 104.63 10 If 100.00 105 85-115 

Iron 4868.5 100 If 5000.0 97.4 85-115 

Magnesium 5009.2 250 If 5000.0 100 85-115 

Manganese 481.73 5.0 If 500.00 96.3 85-115 

Molybdenum 97.024 10 If 100.00 97.0 85-115 

Nickel 192.17 10 200.00 96.1 85-115 

Potassium 9465.6 1000 10000 94.7 85-115 

Silver 96.360 5.0 100.00 96.4 85-115 

Sodium 10280 1000 It 10000 103 85-115 

Strontium 103.48 5.0 II 100.00 103 85-115 

Tin 92.620 15 II 100.00 92.6 85-115 

Titanium 106.04 5.0 II 100.00 106 85-115 

Vanadium 98.207 5.0 II 100.00 98.2 85-115 

Yttrium 98.098 3.0 II 100.00 98.1 85-115 

Zinc 191.88 10 II 200.00 95.9 85-115 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Total Metals (TMTL) - Quality Control 

US-EPA, Region 4, SESD 

Analyte Result 

Reporting 

Limit Units 

Spike 

Level 

Source 

Result %REC 

%REC 

Limits RPD 

RPD 

Limit Notes 

Batch 1507085 - M 200.2 Metals Water 

Matrix Spike (1507085-MSl) Source E152903-19 Prepared: 07/29/15 Analyzed:' 08/03/15 

EPA 6010 
Aluminum 6262.7 100 ug/L 5000.0 1210.2 101 75-125 

Barium 226.29 5.0 200.00 30.871 97.7 75-125 

Beryllium 48.111 3.0 50.000 U 96.2 75-125 

Calcium 39521 250 5000.0 34188 107 75-125 

Chromium 189.18 5.0 200.00 1.4408 93.9 75-125 

Cobalt 92.403 5.0 100.00 2.0147 90.4 75-125 

Copper 138.20 10 100.00 29.703 108 75-125 

[ron 6017.3 100 5000.0 1058.7 99.2 75-125 

Magnesium 11988 250 5000.0 6505.2 110 75-125 

Manganese 884.50 5.0 500.00 388.34 99.2 75-125 

Molybdenum 99.158 10 100.00 5.6250 93.5 75-125 

Nickel 184.10 10 200.00 4.8010 89.6 75-125 

Potassium 26314 1000 10000 16256 101 75-125 

Silver 96.394 5.0 100.00 U 96.4 75-125 

Sodium 180550 1000 10000 169080 115 75-125 XM-1 

Strontium 187.98 5.0 100.00 87.303 101 75-125 

Tin 88.322 15 100.00 U 88.3 75-125 

Titanium 119.25 5.0 100.00 10.595 109 75-125 

Vanadium 98.314 5.0 100.00 2.6813 95.6 75-125 

Yttrium 96.188 3.0 100.00 0.64893 95.5 75-125 

Zinc 203.38 10 200.00 16.886 93.2 75-125 

Matrix Spike Dup (1507085-MSDl) Source: ; E152903-19 Prepared: 07/29/15 Analyzed:' 08/03/15 

EPA 6010 
Aluminum 6227.1 100 ug/L 5000.0 1210.2 100 75-125 0.570 20 

Barium 224.65 5.0 200.00 30.871 96.9 75-125 0.725 20 

Beryllium 47.618 3.0 50.000 U 95.2 75-125 1.03 20 

Calcium 39747 250 5000.0 34188 111 75-125 0.569 20 

Chromium 188.95 5.0 200.00 1.4408 93.8 75-125 0.121 20 

Cobalt 92.687 5.0 100.00 2.0147 90.7 75-125 0.306 20 

Copper 135.62 10 100.00 29.703 106 75-125 1.89 20 

Iron 5977.7 100 5000.0 1058.7 98.4 75-125 0.661 20 

Magnesium 11974 250 5000.0 6505.2 109 75-125 0.117 20 

Manganese 884.49 5.0 500.00 388.34 99.2 75-125 0.000600 20 

Molybdenum 99.894 10 100.00 5.6250 94.3 75-125 0.740 20 

Nickel 183.92 10 200.00 4.8010 89.6 75-125 0.0955 20 

Potassium 26329 1000 10000 16256 101 75-125 0.0571 20 

Silver 96.947 5.0 100.00 U 96.9 75-125 0.572 20 

Sodium 180460 1000 10000 169080 114 75-125 0.0484 20 XM-1 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Total Metals (TMTL) - Quality Control 

US-EPA, Region 4, SESD 

Analyte Result 

Reporting 

Limit Units 

Spike 

Level 

Source 

Result %REC 

%REC 

Limits RPD 

RPD 

Limit Notes 

Batch 1507085 - M 200.2 Metals Water 

Matrix Spike Dup (1507085-MSDl) Source : E152903-19 Prepared: 07/29/15 Analyzed: 08/03/15 

Strontium 187.60 5.0 ug/L 100.00 87.303 100 75-125 0.204 20 

Tin 85.506 15 100.00 U 85.5 75-125 3.24 20 

Titanium 112.39 5.0 100.00 10.595 102 75-125 5.93 20 

Vanadium 98.279 5.0 100.00 2.6813 95.6 75-125 0.0360 20 

Yttrium 95.195 3.0 100.00 0.64893 94.5 75-125 1.04 20 

Zinc 203.98 10 200.00 16.886 93.5 75-125 0.299 20 

MRL Verification (1507085-PSl) 

EPA 6010 
Aluminum 

Barium 

Beryllium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Magnesium 

Manganese 

Molybdenum 

Nickel 

Potassium 

Silver 

Sodium 

Strontium 

Tin 

Titanium 

Vanadium 

Yttrium 

Zinc 

Prepared: 07/29/15 Analyzed: 08/03/15 

97.632 

5.0864 

2.8466 

229.16 

4.7768 

4.6726 

9.4684 

101.35 

251.82 

4.7509 

9.8450 

10.249 

892.50 

5.1272 

999.46 

5.1027 

15.740 

5.3932 

4.9224 

3.1550 

10.026 

100 

5.0 

3.0 

250 

5.0 

5.0 

10 

100 

250 

5.0 

10 

10 

1000 

5.0 

1000 

5.0 

15 

5.0 

5.0 

3.0 

10 

ug/L 100.00 

5.0000 

3.0000 

250.00 

5.0000 

5.0000 

10.000 

100.00 

250.00 

5.0000 

10.000 

10.000 

1000.0 

5.0000 

1000.0 

5.0000 

15.000 

5.0000 

5.0000 

3.0000 

10.000 

97.6 

102 

94.9 

91.7 

95.5 

93.5 

94.7 

101 

101 

95.0 

98.4 

102 

89.2 

103 

99.9 

102 

105 

108 

98.4 

105 

100 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

MRL-2, 
U 

MRL-2 

MRL-2, 
U 

MRL-2, 
U 

MRL-2, 
U 

MRL-2, 
U 

MRL-2, 
U 

MRL-2 

MRL-2 

MRL-2, 
U 

MRL-2, 
U 

MRL-2 

MRL-2, 
U 

MRL-2 

MRL-2, 
U 

MRL-2 

MRL-2 

MRL-2 

MRL-2, 
U 

MRL-2 

MRL-2 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Total Metals (TMTL) - Quality Control 

US-EPA, Region 4, SESD 

Reporting Spike Source %REC RPD 
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch 1507086 - M 200.2 Metals Water 

Blank (1507086-BLKl) Prepared: 07/29/15 Analyzed: 08/18/15 

EPA 200.8 
Antimony U 1.0 ug/L U 

Arsenic U 1.0 U 

Beryllium U 0.50 U 

Cadmium U 0.50 II U 

Lead U 1.0 It U 

Selenium U 2.0 It u 
Thallium U 1.0 It u 

LCS (1507086-BSl) Prepared: 07/29/15 Analyzed: 08/18/15 

EPA 200.8 
Antimony 193.30 10 ug/L 200.00 96.7 85-115 

Arsenic 195.81 10 It 200.00 97.9 85-115 

Beryllium 46.930 5.0 It 50.000 93.9 85-115 

Cadmium 50.134 5.0 It 50.000 100 85-115 

Lead 203.82 10 II 200.00 102 85-115 

Selenium 203.52 20 200.00 102 85-115 

Thallium 199.92 10 200.00 100 85-115 

Matrix Spike (1507086-MSl) Source: E152903-19 Prepared: 07/29/15 Analyzed: 08/18/15 

EPA 200.8 
Antimony 197.88 10 ug/L 200.00 0.77394 98.6 70-130 

Arsenic 200.85 10 200.00 2.4022 100 70-130 

Beryllium 51.625 5.0 It 50.000 0.070768 103 70-130 

Cadmium 49.293 5.0 It 50.000 0.066340 98.6 70-130 

Lead 195.37 10 It 200.00 1.5785 96.9 70-130 

Selenium 199.37 20 It 200.00 U 99.7 70-130 

Thallium 191.95 10 It 200.00 U 96.0 70-130 

Matrix Spike Dup (1507086-MSDl) 

EPA 200.8 

Source: E152903-19 Prepared: 07/29/15 Analyzed: 08/18/15 

Antimony 199.99 10 ug/L 200.00 0.77394 99.6 70-130 1.06 20 

Arsenic 200.10 10 It 200.00 2.4022 100 70-130 0.373 20 

Beryllium 49.769 5.0 It 50.000 0.070768 99.5 70-130 3.66 20 

Cadmium 49.760 5.0 It 50.000 0.066340 99.5 70-130 0.944 20 

Lead 195.65 10 200.00 1.5785 97.0 70-130 0.144 20 

Selenium 207.33 20 200.00 U 104 70-130 3.91 20 

Thallium 193.55 10 200.00 U 96.8 70-130 0.831 20 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Total Metals (TMTL) - Quality Control 

US-EPA, Region 4, SESD 

Analyte Result 

Reporting 

Limit Units 

Spike 

Level 

Source 

Result %REC 

%REC 

Limits RPD 

RPD 

Limit Notes 

Batch 1507086 - M 200.2 Metals Water 

MRL Verification (1507086-PSl) Prepared: 07/29/15 Analyzed: 08/18/15 

EPA 200.8 
Antimony 0.50028 1.0 ug/L 0.50000 100 65-135 MRL-2, 

U 

MRL-2 Arsenic 1.1182 1.0 1.0000 112 65-135 

MRL-2, 
U 

MRL-2 

Beryllium 0.50450 0.50 0.50000 101 65-135 MRL-2 

Cadmium 0.54438 0.50 0.50000 109 65-135 MRL-2 

Lead 1.2840 1.0 1.0000 128 65-135 MRL-2 

Selenium 2.0847 2.0 It 2.0000 104 65-135 MRL-2 

Thallium 0.52073 1.0 It 0.50000 104 65-135 MRL-2, 
U 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
Region 4 Science and Ecosystem Support Division 

980 College Station Road, Athens, Georgia 30605-2700 
D.A.R.T. Id: 15-0346 

Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Classical/Nutrient Analyses (CNA) - Quality Control 

US-EPA, Region 4, SESD 

Reporting Spike Source %REC RPD 
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch 1507038 - C 353.2 N03-N02 

Blank (1507038-BLKl) 

EPA 353.2 
Nitrate/Nitrite as N 0.050 mg/L 

Prepared & Analyzed: 07/22/15 

Blank (1507038-BLK2) 

EPA 353.2 
Nitrate/Nitrite as N 0.050 mg/L 

Prepared & Analyzed: 08/12/15 

LCS (1507038-BSl) 

EPA 353.2 
Nitrate/Nitrite as N 0.49360 

Prepared & Analyzed: 07/22/15 

0.050 mg/L 0.50000 98.7 90-110 

LCS (1507038-BS2) 

EPA 353.2 
Nitrate/Nitrite as N 0.50330 

Prepared & Analyzed: 08/12/15 

0.050 mg/L 0.50000 101 90-110 

Matrix Spike (1507038-MSl) 

EPA 353.2 
Nitrate/Nitrite as N 

Source: E152903-10 

1.3175 

Prepared & Analyzed: 08/12/15 

0.25 mg/L 0.50000 0.81500 100 90-110 

Matrix Spike (1507038-MS2^ 

EPA 353.2 
Nitrate/Nitrite as N 

Source: E152903-18 Prepared & Analyzed: 07/22/15 

2.0770 0.50 mg/L 0.50000 1.8680 41.8 90-110 XM-1 

Matrix Spike Dup (1507038-MSDl) 

EPA 353.2 
Nitrate/Nitrite as N 

Souree: E152903-10 Prepared & Analyzed: 08/12/15 

1.3290 0.25 mg/L 0.50000 0.81500 103 90-110 0.869 10 

Matrix Spike Dup (1507038-MSD2) 

EPA 353.2 
Nitrate/Nitrite as N 

Souree: E152903-18 

2.0850 0.50 mg/L 

Prepared & Analyzed: 07/22/15 

0.50000 1.8680 43.4 90-110 0.384 10 XM-1 

MRL Verlfleatlou (1507038-PSl) 

EPA 353.2 
Nitrate/Nitrite as N 0.043700 

Prepared & Analyzed: 07/22/15 

0.050 mg/L 0.050000 87.4 70-130 MRL-2, 
U 

MRL Verlfleatlou (1507038-PS2) Prepared & Analyzed: 08/12/15 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
Region 4 Science and Ecosystem Support Division 

980 College Station Road, Athens, Georgia 30605-2700 
D.A.R.T. Id: 15-0346 

Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Classical/Nutrient Analyses (CNA) - Quality Control 

US-EPA, Region 4, SESD 

Reporting Spike Source %REC RPD 
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch 1507038 - C 353.2 N03-N02 

MRL Verification (1507038-PS2) 

EPA 353.2 
Nitrate/Nitrite as N 0.042900 

Prepared & Analyzed: 08/12/15 

0.050 mg/L 0.050000 85.8 70-130 MRL-2, 
U 

Batch 1507041 - C 365.1 TPhos 

Blank (1507041-BLKl) 

EPA 365.1 
Total Phosphorus 0.010 mg/L 

Prepared: 07/22/15 Analyzed: 07/23/15 

LCS (1507041-BSl) 

EPA 365.1 
Total Phosphorus 0.32460 

Prepared: 07/22/15 Analyzed: 07/23/15 

0.010 mg/L 0.32700 99.3 90-110 

Matrix Spike (1507041-MSl) 

EPA 365.1 
Total Phosphorus 

Source: E152903-10 

1.9120 

Prepared: 07/22/15 Analyzed: 07/23/15 

0.10 mg/L 0.50100 1.4600 90.2 90-110 

Matrix Spike (1507041-MS2) 

EPA 365.1 
Total Phosphorus 

Matrix Spike (1507041-MS3) 

EPA 365.1 
Total Phosphorus 

Source: E152903-18 Prepared: 07/22/15 Analyzed: 07/23/15 

U 102 90-110 0.50980 0.010 mg/L 0.50100 

Source: E153002-10 Prepared: 07/22/15 Analyzed: 07/23/15 

6.9460 0.10 mg/L 0.50100 6.3970 110 90-110 XM-1 

Matrix Spike Dup (1507041-MSDl) 

EPA 365.1 
Total Phosphorus 

Source: E152903-10 

1.9240 

Prepared: 07/22/15 Analyzed: 07/23/15 

0.10 mg/L 0.50100 1.4600 92.6 90-110 0.626 10 

Matrix Spike Dup (1507041-MSD2) 

EPA 365.1 
Total Phosphorus 

Source: E152903-18 

0.51130 

Prepared: 07/22/15 Analyzed: 07/23/15 

0.010 mg/L 0.50100 U 102 90-110 0.294 10 

Matrix Spike Dup (1507041-MSD3) 

EPA 365.1 
Total Phosphorus 

Source: E153002-10 

6.9510 

Prepared: 07/22/15 Analyzed: 07/23/15 

0.10 mg/L 0.50100 6.3970 111 90-110 0.0720 10 XM-1 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
Region 4 Science and Ecosystem Support Division 

980 College Station Road, Athens, Georgia 30605-2700 
D.A.R.T. Id: 15-0346 

Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Classical/Nutrient Analyses (CNA) - Quality Control 

US-EPA, Region 4, SESD 

Analyte Result 

Reporting 

Limit Units 

Spike Source %REC 

Level Result %REC Limits RPD 

RPD 

Limit Notes 

Batch 1507041 - C 365.1 TPhos 

MRL Verification (1507041-PSl) Prepared: 07/22/15 Analyzed: 07/23/15 

EPA 365.1 
Total Phosphorus 0.0069000 0.010 mg/L 0.010000 69.0 70-130 MRL-2, 

QR-1,U 

Batch 1507046 - C 351.2 TKN 

Blank (1507046-BLKl) 

EPA 351.2 
Total Kjeldahl Nitrogen 0.050 mg/L 

Prepared: 07/21/15 Analyzed: 08/05/15 

LCS (1507046-BSiy^ 

EPA 351.2 
Total Kjeldahl Nitrogen 2.1000 0.050 mg/L 

Prepared: 07/21/15 Analyzed: 08/05/15 

2.0600 102 90-110 

Matrix Spike (1507046-MSl) 

EPA 351.2 
Total Kjeldahl Nitrogen 

Source: E152903-12 Prepared: 07/21/15 Analyzed: 08/05/15 

1.2462 0.050 mg/L 1.0000 0.33160 91.5 90-110 

Matrix Spike (1507046-MS2) 

EPA 351.2 
Total Kjeldahl Nitrogen 

Source: E152903-18 Prepared: 07/21/15 Analyzed: 08/05/15 

1.0174 0.050 mg/L 1.0000 0.087000 93.0 90-110 

Matrix Spike (1507046-MS3) 

EPA 351.2 
Total Kjeldahl Nitrogen 

Source: E153002-10 

18.296 0.50 mg/L 

Prepared: 07/21/15 Analyzed: 08/05/15 

1.0000 19.118 -82.2 90-110 QM-1 

Matrix Spike Dup (1507046-MSDl) 

EPA 351.2 
Total Kjeldahl Nitrogen 

Source: E152903-12 Prepared: 07/21/15 Analyzed: 08/05/15 

1.2988 0.050 mg/L 1.0000 0.33160 96.7 90-110 4.13 20 

Matrix Spike Dup (1507046-MSD2) 

EPA 351.2 
Total Kjeldahl Nitrogen 

Matrix Spike Dup (1507046-MSD3) 

EPA 351.2 
Total Kjeldahl Nitrogen 

Source: E152903-18 Prepared: 07/21/15 Analyzed: 08/05/15 

1.0510 0.050 mg/L 1.0000 0.087000 96.4 90-110 3.25 

Source: E153002-10 Prepared: 07/21/15 Analyzed: 08/05/15 

18.990 0.50 mg/L 1.0000 19.118 -12.8 90-110 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 

980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 

Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Classical/Nutrient Analyses (CNA) - Quality Control 

US-EPA, Region 4, SESD 

Reporting Spike Source %REC RPD 
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch 1507046 - C 351.2 TKN 

Matrix Spike Dup (1507046-MSD3) 

MRL Verification (1507046-PSl) 

EPA 351.2 
Total Kjeldahl Nitrogen 

Source: E153002-10 

0.017700 

Prepared: 07/21/15 Analyzed: 08/05/15 

Prepared: 07/21/15 Analyzed: 08/05/15 

0.050 mg/L 0.20000 8.85 70-130 MRL-2, 
QR-1,U 

Batch 1507047 - C 350.1 Ammonia 

Blank (1507047-BLKl) 

EPA 350.1 
Ammonia as N 

Prepared: 07/21/15 Analyzed: 07/22/15 

0.050 mg/L 

LCS (1507047-BSl) 

EPA 350.1 
Ammonia as N 0.96100 

Prepared: 07/21/15 Analyzed: 07/22/15 

0.050 mg/L 1.0000 96.1 90-110 

Matrix Spike (1507047-MSl)^ 

EPA 350.1 
Ammonia as N 

Matrix Spike (1507047-MS2) 

EPA 350.1 
Ammonia as N 

Matrix Spike Dup (1507047-MSDl) 

EPA 350.1 
Ammonia as N 

Matrix Spike Dup (1507047-MSD2) 

EPA 350.1 
Ammonia as N 

MRL Verification (1507047-PSl) 

EPA 350.1 
Ammonia as N 

Source: E152903-11 Prepared: 07/21/15 Analyzed: 07/22/15 

U 94.6 90-110 0.94600 0.050 mg/L 1.0000 

Source: E152903-15 Prepared: 07/21/15 Analyzed: 07/22/15 

2.3490 0.050 mg/L 1.0000 1.3900 95.9 90-110 

Source: E152903-11 Prepared: 07/21/15 Analyzed: 07/22/15 

U 90.8 90-110 4.10 0.90800 0.050 mg/L 1.0000 

Source: E152903-15 Prepared: 07/21/15 Analyzed: 07/22/15 

2.3730 0.050 mg/L 1.0000 1.3900 98.3 90-110 1.02 

Prepared: 07/21/15 Analyzed: 07/22/15 

0.044000 0.050 mg/L 0.050000 8.0 70-130 

10 

10 

MRL-2, 
U 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 

980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 

Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Classical/Nutrient Analyses (CNA) - Quality Control 

US-EPA, Region 4, SESD 

Reporting Spike Source %REC RPD 
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch 1507053 - C 415 TOC Wtr 

Blank (1507053-BLKl) 

SM 531 OB 
Total Organic Carbon 1.0 mg/L 

Prepared & Analyzed: 08/04/15 

LCS (1507053-BSl)^ 

SM 531 OB 
Total Organic Carbon 48.650 1.0 mg/L 

Prepared & Analyzed: 08/04/15 

50.000 97.3 90-110 

LCS (1507053-BS2) 

SM 531 OB 
Total Organic Carbon 4.9090 1.0 mg/L 

Prepared & Analyzed: 08/04/15 

5.0000 98.2 90-110 

LCS Dup (1507053-BSDl^ 

SM 53108 
Total Organic Carbon 48.790 1.0 mg/L 

Prepared & Analyzed: 08/04/15 

50.000 97.6 90-110 0.287 10 

Matrix Spike (1507053-MSl) 

SM 53108 
Total Organic Carbon 

Source: E152903-03 

55.770 

Prepared & Analyzed: 08/04/15 

1.0 mg/L 50.000 7.9920 95.6 86.7-107 

Matrix Spike Dup (1507053-MSDl) 

SM 53108 
Total Organic Carbon 

Source: E152903-03 

56.370 

Prepared & Analyzed: 08/04/15 

1.0 mg/L 50.000 7.9920 96.8 6.7-107 1.07 10 

MRL Verification (1507053-PSl) 

SM 53108 
Total Organic Carbon 1.0750 

Prepared & Analyzed: 08/04/15 

1.0 mg/L 1.0000 108 70-130 MRL-2 

Batch 1507055 - C 415 TOC Wtr 

Blank (1507055-BLKl) 

SM 53108 
Total Organic Carbon 

Prepared & Analyzed: 08/05/15 

1.0 mg/L 

LCS (1507055-BSl) 

SM 531 OB 
Total Organic Carbon 48.070 

Prepared & Analyzed: 08/05/15 

1.0 mg/L 50.000 96.1 90-110 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Classical/Nutrient Analyses (CNA) - Quality Control 

US-EPA, Region 4, SESD 

Analyte 
Reporting 

Result Limit Units 

Spike Source 

Level Result %REC 

%REC 

Limits RPD 

RPD 

Limit Notes 

Batch 1507055 - C 415 TOC Wtr 

LCS (1507055-BS2) Prepared & Analyzed: 08/05/15 

SM 531 OB 
Total Organic Carbon 4.8970 1.0 mg/L 5.0000 97.9 90-110 

LCS Dup (1507055-BSDl) Prepared & Analyzed: 08/05/15 

SM 53108 
Total Organic Carbon 47.950 1.0 mg/L 50.000 95.9 90-110 0.250 10 

Matrix Spike (1507055-MSl) Source: E153003-04 Prepared & Analyzed: 08/05/15 

SM 53108 
Total Organic Carbon 49.650 1.0 mg/L 50.000 2.6550 94.0 86.7-107 

Matrix Spike Dup (1507055-MSDl) Source: E153003-04 Prepared & Analyzed: 08/05/15 

SM 53108 
Total Organic Carbon 48.030 1.0 mg/L 50.000 2.6550 90.8 86.7-107 3.32 10 

MRL Verification (1507055-PSl) Prepared & Analyzed: 08/05/15 

SM 53108 
Total Organic Carbon 1.0380 1.0 mg/L 1.0000 104 70-130 MRL-2 

Batch 1507068 - C 300.0 Ion Chromat 

Blank (1507068-BLKl) 

EPA 300.0 
Chloride 

Sulfate as S04 

U 

u 
0.10 

0.10 

mg/L 

Prepared: 07/23/15 Analyzed: 07/27/15 

U 

U 

Blank (1507068-BLK2) 

EPA 300.0 
Chloride 

Sulfate as S04 

U 

u 

Prepared: 07/23/15 Analyzed: 07/28/15 

0.10 

0.10 

mg/L U 

u 

Blank (1507068-BLK3) 

EPA 300.0 
Chloride 

Sulfate as S04 

U 

u 
0.10 

0.10 

mg/L 

Prepared: 07/23/15 Analyzed: 07/28/15 

U 

U 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
Region 4 Science and Ecosystem Support Division 

980 College Station Road, Athens, Georgia 30605-2700 
D.A.R.T. Id: 15-0346 

Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Classical/Nutrient Analyses (CNA) - Quality Control 

US-EPA, Region 4, SESD 

Reporting Spike Source %REC RPD 
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch 1507068 - C 300.0 Ion Chromat 

Blank (1507068-BLK4) 

EPA 300.0 
Chloride 

Sulfate as S04 

U 

U 

O.IO 

O.IO 

mg/L 

Prepared: 07/23/15 Analyzed: 07/28/15 

U 

U 

Blank (1507068-BLK5) 

EPA 300.0 
Chloride 

Sulfate as S04 

U 

U 

0.10 

0.10 

mg/L 

Prepared: 07/23/15 Analyzed: 07/28/15 

U 

U 

Blank (1507068-BLK6) 

EPA 300.0 
Chloride 

Sulfate as S04 

U 

U 

0.10 

0.10 

mg/L 

Prepared: 07/23/15 Analyzed: 07/28/15 

U 

U 

Blank (1507068-BLK7) 

EPA 300.0 
Chloride 

Sulfate as S04 

U 

U 

0.10 

0.10 

mg/L 

Prepared: 07/23/15 Analyzed: 07/28/15 

U 

U 

Blank (1507068-BLK8) 

EPA 300.0 
Chloride 

Sulfate as S04 

U 

U 

0.10 

0.10 

mg/L 

Prepared: 07/23/15 Analyzed: 07/29/15 

U 

U 

Duplicate (1507068-DUPl) 

EPA 300.0 
Chloride 

Sulfate as S04 

Source: E152903-03 

12399 0.10 

429.78 0.10 

mg/L 

Prepared: 07/23/15 Analyzed: 07/27/15 

12404 

424.91 

0.0348 

1.14 

10 

10 

Duplicate (1507068-DUP2) 

EPA 300.0 
Chloride 

Sulfate as S04 

Source: E152903-11 

1269.0 

U 

0.10 

0.10 

mg/L 

Prepared: 07/23/15 Analyzed: 07/28/15 

1273.3 

U 

0.334 10 

10 U 

Duplicate (1507068-DUP3) 

EPA 300.0 
Chloride 

Source: E153001-02 

3.0990 0.10 mg/L 

Prepared: 07/23/15 Analyzed: 07/28/15 

3.1040 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 

980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 

Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Classical/Nutrient Analyses (CNA) - Quality Control 

US-EPA, Region 4, SESD 

Analyte 
Reporting 

Result Limit Units 

Spike Source %REC 

Level Result %REC Limits RPD 

RPD 

Limit Notes 

Batch 1507068 - C 300.0 Ion Chromat 

Duplicate (1507068-DUP3) 

Sulfate as S04 

Source: E153001-02 

6.8480 0.10 mg/L 

Prepared: 07/23/15 Analyzed: 07/28/15 

6.8410 0.102 10 

Duplicate (1507068-DUP4) 

EPA 300.0 
Chloride 

Sulfate as S04 

Source: E153001-09 

7.8740 0.10 

1.9870 0.10 

mg/L 

Prepared: 07/23/15 Analyzed: 07/28/15 

7.9000 

2.0000 

0.330 10 

0.652 10 

Duplicate (1507068-DUP5) 

EPA 300.0 
Chloride 

Sulfate as S04 

Source: E153003-03 

16.915 0.10 

6.1660 0.10 

mg/L 

Prepared: 07/23/15 Analyzed: 07/28/15 

17.322 

15.507 

2.38 

86.2 

10 

10 QM-4 

Duplicate (1507068-DUP6) 

EPA 300.0 
Chloride 

Sulfate as S04 

Source: E153003-08 

4.9630 0.10 

0.15500 0.10 

mg/L 

Prepared: 07/23/15 Analyzed: 07/28/15 

4.9620 

0.15800 

0.0201 

1.92 

10 

10 

Matrix Spike (1507068-MSl) 

EPA 300.0 
Chloride 

Sulfate as S04 

Source: E152903-03 

12288 

432.07 

0.10 mg/L 

0.10 

Prepared: 07/23/15 Analyzed: 07/27/15 

10.000 12404 

10.000 424.91 

-1160 90-110 

71.5 90-110 

XM-1 

XM-1 

Matrix Spike (1507068-MS2) 

EPA 300.0 
Chloride 

Sulfate as S04 

Source: E152903-03 

12189 0.10 mg/L 

429.34 0.10 

Prepared: 07/23/15 Analyzed: 07/27/15 

20.000 12404 

20.000 424.91 

-1080 90-110 

22.2 90-110 

XM-1 

XM-1 

Matrix Spike (1507068-MS3) 

EPA 300.0 
Chloride 

Sulfate as S04 

Source: E152903-11 

1268.2 

U 

0.10 mg/L 

0.10 

Prepared: 07/23/15 Analyzed: 07/28/15 

10.000 

10.000 

1273.3 

U 

-50.8 90-110 

90-110 

XM-1 

X-2,U 

Matrix Spike (1507068-MS4) 

EPA 300.0 
Chloride 

Sulfate as S04 

Source: E152903-11 

1264.9 

U 

0.10 mg/L 

0.10 

Prepared: 07/23/15 Analyzed: 07/28/15 

20.000 

20.000 

1273.3 

U 

-41.: 90-110 

90-110 

XM-1 

X-2,U 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 

980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 

Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Classical/Nutrient Analyses (CNA) - Quality Control 

US-EPA, Region 4, SESD 

Reporting Spike Source %REC RPD 
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch 1507068 - C 300.0 Ion Chromat 

Matrix Spike (1507068-MS5) 

EPA 300.0 
Chloride 

Sulfate as S04 

Source: E153001-02 

13.081 

17.318 

0.10 

0.10 

Prepared: 07/23/15 Analyzed: 07/28/15 

mg/L 10.000 

10.000 

3.1040 

6.8410 

99.8 

105 

90-110 

90-110 

Matrix Spike (1507068-MS6) 

EPA 300.0 
Chloride 

Sulfate as S04 

Source: E153001-02 

23.143 0.10 

27.907 0.10 

mg/L 

Prepared: 07/23/15 Analyzed: 07/28/15 

20.000 

20.000 

3.1040 

6.8410 

100 

105 

90-110 

90-110 

Matrix Spike (1507068-MS7) 

EPA 300.0 
Chloride 

Sulfate as S04 

Source: E153001-09 

17.869 

12.470 

0.10 

0.10 

Prepared: 07/23/15 Analyzed: 07/28/15 

mg/L 10.000 

10.000 

7.9000 

2.0000 

99.7 90-110 

105 90-110 

Matrix Spike (1507068-MS8) 

EPA 300.0 
Chloride 

Sulfate as S04 

Source: E153001-09 

27.884 0.10 

23.087 0.10 

mg/L 

Prepared: 07/23/15 Analyzed: 07/28/15 

20.000 

20.000 

7.9000 

2.0000 

99.9 90-110 

105 90-110 

Matrix Spike (1507068-MS9) 

EPA 300.0 
Chloride 

Sulfate as S04 

Source: E153003-03 

26.735 

33.779 

0.10 

0.10 

Prepared: 07/23/15 Analyzed: 07/28/15 

mg/L 10.000 

10.000 

17.322 

15.507 

94.1 

183 

90-110 

90-110 QM-2 

Matrix Spike (1507068-MSA) 

EPA 300.0 
Chloride 

Sulfate as S04 

Source: E153003-03 

36.581 0.10 

46.624 0.10 

mg/L 

Prepared: 07/23/15 Analyzed: 07/28/15 

20.000 

20.000 

17.322 

15.507 

96.3 

156 

90-110 

90-110 QM-2 

Matrix Spike (1507068-MSB) 

EPA 300.0 
Chloride 

Sulfate as S04 

Source: E153003-08 

14.930 

10.565 

0.10 

0.10 

Prepared: 07/23/15 Analyzed: 07/28/15 

mg/L 10.000 

10.000 

4.9620 

0.15800 

99.7 90-110 

104 90-110 

Matrix Spike (1507068-MSC) 

EPA 300.0 
Chloride 

Source: E153003-08 

24.903 0.10 mg/L 

Prepared: 07/23/15 Analyzed: 07/28/15 

20.000 4.9620 99.7 90-110 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
Region 4 Science and Ecosystem Support Division 

980 College Station Road, Athens, Georgia 30605-2700 
D.A.R.T. Id: 15-0346 

Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Classical/Nutrient Analyses (CNA) - Quality Control 

US-EPA, Region 4, SESD 

Analyte 
Reporting 

Result Limit Units 

Spike Source %REC 

Level Result %REC Limits RPD 

RPD 

Limit Notes 

Batch 1507068 - C 300.0 Ion Chromat 

Matrix Spike (1507068-MSC) Source: E153003-08 Prepared: 07/23/15 Analyzed: 07/28/15 

Sulfate as S04 21.173 0.10 mg/L 20.000 0.15800 105 90-110 

MRL Verification (1507068-PSl) 

EPA 300.0 
Chloride 

Sulfate as S04 

0.10100 

0.087000 

0.10 

0.10 

mg/L 

Prepared: 07/23/15 Analyzed: 07/27/15 

0.10000 

0.10000 

101 

87.0 

70-130 

70-130 

MRL-2 

MRL-2 

Batch 1507071 - C Alkalinity 

Blank (1507071-BLKl) 

SM 2320B 
Alkalinity, Total (as CaC03) 1.0 mg/L 

Prepared & Analyzed: 07/24/15 

LCS (1507071-BSl) 

SM 2320B 
Alkalinity, Total (as CaC03) 53.785 

Prepared & Analyzed: 07/24/15 

1.0 mg/L 50.000 108 92-115 

LCS Dup (1507071-BSDl) 

SM 2320B 
Alkalinity, Total (as CaC03) 53.8 

Prepared & Analyzed: 07/24/15 

1.0 mg/L 50.000 108 92-115 0.191 10 

Duplicate (1507071-DUPl) 

SM 2320B 
Alkalinity, Total (as CaC03) 

Source: E152903-11 Prepared & Analyzed: 07/24/15 

1.0 mg/L 10 NA-12 

MRL Verification (1507071-PSl) 

SM 2320B 
Alkalinity, Total (as CaC03) 0.99100 

Prepared & Analyzed: 07/24/15 

1.0 mg/L 1.0000 99.1 72-135 MRL-2, 
U 

Batch 1507083 - M 200.2 Metals Water 

Blank (1507083-BLKl) 

SM 2340B 
Hardness (as CaC03) 1.7 mg/L 

Prepared: 07/29/15 Analyzed: 08/04/15 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
Region 4 Science and Ecosystem Support Division 

980 College Station Road, Athens, Georgia 30605-2700 
D.A.R.T. Id: 15-0346 

Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Classical/Nutrient Analyses (CNA) - Quality Control 

US-EPA, Region 4, SESD 

Reporting Spike Source %REC RPD 
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch 1507087 - C Alkalinity 

Blank (1507087-BLKl) 

SM 2320B 
Alkalinity, Total (as CaC03) 1.0 mg/L 

Prepared & Analyzed: 07/29/15 

LCS (1507087-BSl) 

SM 2320B 
Alkalinity, Total (as CaC03) 

LCS Dup (1507087-BSDl) 

SM 2320B 
Alkalinity, Total (as CaC03) 

53.621 

54.069 

Prepared & Analyzed: 07/29/15 

1.0 mg/L 50.000 107 92-115 

Prepared & Analyzed: 07/29/15 

1.0 mg/L 50.000 108 92-115 0.832 10 

DupUcate (1507087-DUPl) 

SM 2320B 
Alkalinity, Total (as CaC03) 

Source: E152903-15 Prepared & Analyzed: 07/29/15 

436.50 1.0 mg/L 437.80 0.297 10 

MRL Verirication (1507087-PSl) 

SM 2320B 
Alkalinity, Total (as CaC03) 1.0800 

Prepared & Analyzed: 07/29/15 

1.0 mg/L 1.0000 108 72-135 MRL-2 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Region 4 Science and Ecosystem Support Division 
980 College Station Road, Athens, Georgia 30605-2700 

D.A.R.T. Id: 15-0346 
Project: 15-0346, Smokey Mountain Smelters - Reported by Jeffrey Hendel 

Notes and Definitions for QC Samples 

U The analyte was not detected at or above the reporting limit. 

CRa ]\}ot reporting. 

MRL-2 MRL verification for Non-Potable Water matrix 

NA-12 Sample has no measureable alkalinity. Original sample pH is less than 4.5. 

QM-1 Matrix Spike Recovery less than method control limits 

QM-2 Matrix Spike Recovery greater than method control limits 

QM-4 Matrix Precision outside method control limits 

QR-1 MRL verification recovery less than lower control limits. 

X-2 Matrix interference precludes recovery calculation 

•^^"1 Sample background/spike ratio higher than method evaluation criteria 

X-PDS pos( Digest Spike 

End of Report 
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